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Chapter 4
Basic Building Blocks of the Cost of Equity
Capital — Size Premium

Size as a Predictor of Equity Returns

The size effect1s hased on the empiical observation that companies of smaller size are associated
with greater risk and, therefare, have greater cost of capital The "size" of a company 1s one of the
most important risk elements 1o consider when developing cost of equity capital estimates for use
In valuing a business simply because size has heen shown to be a predictor of equity returns In
other words, there 1s a significant (negative) relationship between size and historical equity returns

— as size decreases, returns tend to increase, and vice versa *

Traditionally, researchers have used market value of equity (market capitalization, or simply "market
cap") as a measuie of size in conducting historical 1ate of return studies Howevel, as we discuss
later n this chapter, market cap 1s not the only measure of size that can be used to predicl return,
not 1s It necessarily the best measure of size 1o use

Much of the reseaich of the size effect relies on the data provided by the Center for Research in
Security Prices (CRSP) databases al the University of Chicago The CRSP database includes U S
equity total returns (capital appreciation plus dividends) going back to 1926

The CRSP databases enabled researchers to look at stocks with different chalacteristics and
analyze how therr retuins differed One of the fust characteristics that researchers analyzed was
large-market-capitalization (large-cap) companies versus small-matket-capialization (small-cap)
companies

For example, a 1981 study by Rolf Banz examined the returns of New York Stock Exchange (NYSE)
small-cap companies compared to the returns of NYSE laige-cap companies over the period
19726-1975 ° What Banz found was that the returns of small-cap companies were greater than 1he
returns for large-cap companies Banz's 19871 study 1s often cited as the first compiehensive study
of the size effect

This chapter i excerpted i part lrom Shennon b Preedl and Boger o Drabowskn Cost of Capatal Applcations, aned Fxamples St ed
(Hoboken N0 sobn Wiley & Sone 201040
Roll W Banz “The Kelationship between Return and Markel Value of Comimon Stncke’ dourmal of Lmancial Feonomuc s (vicich

19510 318 Thie papet s often cted as the fuct comprehencive stucdy of the size effeet
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Possible Explanations for the Greater Returns of Smaller Companies

Some valuation analysts treat small fiims as equivalent to scaled-down large fnms This is likely an
eroneous assumption

There are theoretical reasons for the greater returns of smaller companies (1 e, the "size effect”),
which might include (1) small stocks are less liquid (with higher associated transaction costs), (it)
small stocks are riskier and harder to diversify, () small stocks have higher betas which often are
underestimated, (iv) investors must do more analysis per dollar invested, (v) investment data is less
available

Valuation analysts also cite moie practical 1easons that small firms have risk characteristics that
differ fiom those of large firms For example, large firms may have greater ability to enter the
market of the small fitm and take market share away Large companies hkely have more resources
to "weather the storm" in economic downtuins Large firms can generally spend more cash on R&D,
advertising, and typically even have greater ability (o hire the “best and brightest” Larger fums may
have giealer access 1o capital, broader management depth, and less dependency on just a few
customers Alarger number of analysts typically follow laige fnms ielative ito small firms, so there 1s
probably more information available about large firms Small fums have fewer resources to fend off
competition and 1edirect themselves after changes in the market occur ©

Any one of these differences (not an all-encompassing hst) would tend to increase investlors'
required rate of retuin to nduce them to mvest in small companies rather than investing 1 large
companies

The size effect 1s not without controversy, nor 1s this contioversy something new Tiaditionally,
small companies ale believed to have greater requned 1ales of return than laige companies
because small compantes are inherently nskier 1t 1s not clear, however, whether this 1s due 10 size
isell, or 10 other factors closely 1elated 1o o1 corelated with size (e g hquichty) *" The qualification
that Banz noted i his 1987 article temains pertinent today

‘It 1s not known whether size [as measured by market capitalization] per se s
responsible for the effect o1 whether size 1s just a pioxy for one o more true
unknown factors correlated with size "

In this chapter. we first present empiiical evidence for the size effect, followed by a discussion of
common criicisms of the size effect
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The Size Effect: Empirical Evidence

Summary statistics over the 1926-2019 period for CRSP NYSE/NYSE MKT/NASDAQ ' deciles
1-10 are shown in Exhibit 41 As size (in this case, as measuied by maikel cap) decreases, return
tends to increase For example, the annual anthmetic mean return of decile 1 (the largest-cap
companies) was 11 25% over the 1926-2019 penod, while the annual anthmetic mean return of
decile 10 (the smallest-cap companies) was 19 87% Note that this increased return comes at &
price nisk (as measured by standard deviation) mncreases from 18 83% for decile 1 10 41 89% for
decile 10 The 1elationship between nisk and return 1s a fundamental principle of finance and foi
estimating the cost of capital

Exhibit 4.1: Summary Statistics of Annual Returns (CRSP NYSE/NYSE MKT/NASDAQ Declles)

1926—-2019
Geometric Arithmetic Standard
Mean Mean Deviation
Decile (%) (%) (%)
1-Largest 9 53% 17 25% 18 83%
2 10 63% 12 86% 21 33%
3 11 08% 1357% 23 16%
4 10 89% 13 79% 25 31%
5 11 32% 14 39% 2591%
6 11 31% 14 68% 26 87%
7 11 60% 15 35% 28 75%
3 11 39% 15 84% 32 52%
9 11 44% 16 71% 36 65%
10-Smallest 13 08% 19 87% 41 89%
Source of underlying data: * <SF 1) ok Database and CRSE VS Indices batabase ~ 200 g Conder tor Research e Secanty Foces
LLeie2spa) Allnghits recerved CRSE R s o registered radomark and <onvee msb of Cordar tor Jesearzhom Secunty Fricec T and
heo boen hornsed for nse by Daft & Fhelps 1HC The Doft & Phetps publication, e cerarcs qre net s ponsored sold ar promoted by
Cheb e athhates or ds parent company Toleam more shoat CRskoviait S C R DS YR MK ASDAG decile
[ Heedtvnth pernaccon Alnmlts recesved Ccloule tion, predonmed by Doff & Fhielps [

The Size Effect Over Longer Periods

Extubit 4 2 illustrates the size effect As size (measured by market cap n this case) decieases,
return tends to mcrease For example, an mvestment of ST 11 CRSP decile 1 (compuised of the
largest companies) at the end of 1925 would have grown (o $5,179 by the end of 2019, and an
nvestment i CRSP decile 6 (compnised of medium-sized companies) would have grown 1o
$23,579 Howevel, an investment of ST 1in CRSP decile 10 (comprised of the smallest companies)
would have giown to $104,557 over the same period

On October 120102 T/SE Butonext aocuired the Amernican stack Frchanage (AhEX) T MYSE M s the fomiern Aanencan Stock
Erchange o AMEX The CRSE standeard mmarkel cap based NYSEAMEX/NASDAG indices are now called the IWYSE/NVSE MIKT/
N/ SDAN g es

2020 Cost of Capital Annual U S Guidance and Examples Cost of Capital Navigator
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Exhibit 4.2: Terminal Index Values of CRSP NYSE/NYSE MKT/NASDAQ Deciles 1-10
Index (Year-end 1925 = §1 00)
January 1926—December 2019
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Source of underlying data: Ci5F U S “lock Database cned €35 US Indices Database 22020 Center for Beseaich m Seeunly Prces,
LLC{CRSP R Al ghtc reserved CRSP& 15 o requstered trademiark and service mark of Center for Research m Seeunty Prees, 1 C and
has becrcicensed for uce by Duff & Phelps 1LC The Duff & Phelpe |mbl|rtattcm5 and serviees arc nol sponsored sold o promioted by
CRSPE its alfiiates onite parend company To leain more aboul CREE vicit v oo e ae ChSPNYSENYSE MK T/NASDAO deailes |
19 Haedbwith pernassion All tights eserved Calculation, pedformed by Duff & Phelw ILC

Exhibit 4 2 llustrates two other important concepts The firstis that the size effect 1s not “linear” -
the size effectis cleatly concentrated in the smallest- cap companies

The second 1s that over longel periods of time the size effect 1s not just evident for the smallest
companies, but 1s evident for all but the laigest groups of companies, including companies with a
maikel capiia excess of several hilhons of dollars

To illustrate this, decde 1 (large-cap companies) 1s compared to a portfolio comprised of equal
paits of deciles 6-9 m Exhibit 4 3 An mvestment of S1 . decile 1 at the end of 1925 would have
yrown to S5179 by the end of 2019, while an investiment of $1 10 a portfolio compnised of equal
patts of deciles 6—9 at the end wn 1o §28,655 hy the end of 2019 (emembel
decile 10, vvlnch Is comprised of the smalle%l— cap companies, 1s excluded from this analysis) Fven
with decile 10 excluded, the portfolio made up of deciles 6-9 outpeiformed large-cap companies
over the 1926—-2019 period

Somicioscachors ove ugaeted thetthe ize ettect s coneonticted meven cmaller fime thean dic cuse ed here Horowtz Coughian nd
scvin found thatif e less than Shnalhon m value cre excluded rons the semple muver ¢ the e etfect becames magificant al
lecst as measured over the 1962 1997 tme penod soel T Horowitz b Lourghian and WE - sevin - he disappeaning size offect
Resedrch i Economies (2090 3.2 - 100
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Exhibit 4.3: Terminal Index Values of CRSP NYSE/NYSE MKT/NASDAQ Dectle 1 and a Portfolio
Compiised of equal parts of Deciles 6-9

Index (Year-end 1925 = $1 00)

January 1926-December 2019

STOL OO G
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Source of underlying data: CRSP US Stock Database and ChsE U s Indices Database @207 Center Tor Becearch m Secunty Frices,

LTCACRSPEE ) Allnghts reserved CRSPY 1 Legistercd ticdemiark and oorvice miark of Center {or sescarchin Secunty Prices 1 LC and
has beerheensed for uze by Dutt & Fhelps 1 "he Duft & Phelps publications and wervices are not sponsored sold or promoted by
CRSPE it affihiates orils parent company o learn more ahoul RSP visit © eea o ong GRS NYSE/NYSE MKT/NASDAG deciles |

and decile &G Used with permission All tights reserved Caleulations petformed by Duff & Fhelpe | LC

Small-cap compantes do not always oulperfonm large-cap companies As a matter of fact, small-
cap companies' shorter term hehavior 1elalive to large-cap companies can be quite erratic, so
analyzing small cap companies’ performance ielative (o laige-cap companies' pelformance over
varying holding periods may be instiuctive in revealing longer -term trends

I Exhibit 4 4, the peicentage of periods i which small-cap companies outpetformed laige-cap
companies i1s analyzed over 1-, 5- 10 . 20- and 30 vyear holding perniods As the holding period 1s
increased, small-cap companies tend 1o outperform large-cap companies in a greater number of
pertods In other wolrls, the longer small-cap companies are given 1o "lace” agamnst large-cap
companies, the greater the chance that small-cap companies outpace therr laiger counterparts Fou
example, simall-cap companies outpetformed laige-cap companies 82 1% of the time over all 20-
year holding pernods from January 1926 through December 2019 In contrasl, laige-cap companies
outperformed small-cap companies only 17 9% over the same holding and time penod

2020 Cost of Capital Annual U S Guidance and Examples Cost of Capital Navigator
Chapter 4 Basic Butlding Blocks of the Cost of Equity Capital — Size Premium 16941
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Exhibit 4.4: Peicentage of Periods that Small-cap Companies Outperform Large -cap Companies
over 1-,5-,10-, 20-, and 30-year Holding Periods (1926-2019)

Folding Perod t-year  b-years  10-years  20-years  30-yeals
Small-cap Companies Qutperform (%) 52 4% 55 3% 69 4% 82 1% 97 3%
Large-cap Companies Qutperform (%) 47 6% 44 7% 30 6% 17 9% 8 7%

Source of underlying data: CiiSF 1S Stock Datehese and CRSE US Indices Diatahese 72070 Center for decearch in Seeunty Prces
HTC{CRSEE ) Allnights reserved « BRSPS s aregistered tademark andd eivice maetk of Center for Besoarchin Secunty Frces, 111G and
has heen icensed for uze by Duff & Phelps 1L the Dufl & Phelps public stions and services cre nol sponsoted <old o promioted by
CR3Py s atliliate, o s parent compeny 1o e more about C3SP ot ‘ oo Small-cap companies are teprecenterl by
CRSP NYSE/AIVSE MKIT/NASDAG decile 10, Laige cap compames e representod by CRSPIYSE/NYSE MKT/NASDAQ decile T The
number of 15 10 20- and 30 yoan holding penods over the january 1926 December 2009 tine honzoras 1117 1060 1005 5849
and 769 1espectively sed with permission Al nghle reserved Caleulations perfonmed by Duff & Phelps LLC

The Size Effect Tends to Stabilize Over Time

It may be instructive to examine the tendencies of small-cap stocks' performance versus large-cap
stocks' performance over time perods with fixed starting dates and variable ending dates This will
help to see what happens as more time periods are added (and thus the importance of "unusual”
time peiiods 1s diminished)

In Exhibit 4 5, the average difference in annual returns for small-cap companies minus laige-cap
companies was calculated for periods with fixed starting dates of 1926 (the first year data is
available from CRSP), 1963 (the Risk Premium Report Study are calculated over the time period
1963-2019), and 1982 (the year following publication of Banz's 1981 article) **

On the fai left side of Exhibit 4 5 for the seres "Fixed Beginning Date Starting 1926", the first data
point 1s the average difference in annual relurn for small-cap companies minus large-cap
companes n 1926, the second data pomnt (moving 1o the 1ight) 1s the average difference i annual
return for small-cap companies minus laige-cap companies over the period 1926-1927, and then
1926-1928, etc, unul the final data point on the far 1ight 1s the average difference in annual return
for small-cap companies minus laige-cap companies ovel the penod 1926-2019

The same analysis 1s displayed for "Fixed Begmning Date Starting 1963", with the leftmost data
pomt being the average difference in annual retuin for small-cap companies minus laige-cap
companies In 1963, and then (again, moving to the night) the average difference mn annual return for
small-cap companies mmus laige-cap compantes over the periods 1963-1964, 1963-1965, elc,
until the final data point on the far night 1s the average difference in annual return for small-cap
companies minus large-cap companies over the period 1963-2019

And Tinally, the same analysis foi “Fixed Beginning Date 1982" 1s shown, with the leftmost data
point being the average difference in annual tetuin for small-cap companies minus large cap
companies n 1982, and the nghtmost data point being the average difference in annual return for
small-cap companies minus large-cap companies over the period 1982-2019

Banz Boll W The Pelationslap between Setim and Weket Value of Commion Stocke” Journal of Tmancial Econcnres tvarch 149873
218 Banss 1981 article demonstiated that smaller ¢ ap stocka eshibited cignificantly greater performance over lnger-cap < tocks over
the period from 1976 10 14975

2020 Cost of Capital Annual U S Guidance and Examples Cost of Caprital Navigator
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Exhibit 4 5 suggests that while the size effect measured over shoiter time pericds may be quite
erratic (and even negative at times), there seems to be an overall tendency towaid stability as time
periods are added and the longer the peniod over which it is measuied (regaidless of the start date)
Further, this stability seems to be reached in “positive teritory” (the rightmost pomts i Exhibit 4 5),
suggesting a positive size effect over time

Exhibit 4.5: CRSP Decile 10 mmus Decile 1, Average Difference in Annual Retuins
Fixed beginning date, variable ending dates
1926-2019, 1963-2019, 1982-2019

40 0™ - . p
— Fixed Begmning Date Staiting 1926
30 0, — Fixed Begmning Date Staiting 1903
Fixed Begmning Date Startinig 1982
2007
100
00%
-10 0%
20 0%
© N e N o N © ~ © N Ao ~N © N o N o N )
v o) % e D No) e o o A \ N Ne) O ) O ) N N
N N N NS A NS AN AN AN N I N NS A O s >
Source of undeilying data: ( K51 LS Slock Datahase and CRSE 1S Indhoes balabase v 2070 Cendor tar Besearch e secuntly Pueres
FEE oGP Al nghts tecerved Gobe s ooregestorod - detmetk e sorvier maok o Conter for esearch m Cecunty Frives LLC and
hascbeen heensed for ae by Doff & Chelpe TEC The Dot S Bhelps publications ad services, e ot sponsored ol or promaoted y
Ck e Affilictes o ats parent company C leanmene abort CRGF vt Sl s comipe nies are e presented by
SUE BN SEARVSE Ml T/ SDAG decite 19 Tan ge cap comipaaees cre e presenlod By CasP N SE Y SE MICT NATDAL decile T Uz o]
vtlpermsaion Alb bt reserved Caloalo inne peptean b Dot S Fhe s E1C

The Size Effect Changes Over Time

The vanability of the size effect 1s llustialed in Exhibit 4 6 In Exbubit 4 6, the size premium for CRSP
decile § (comprised of the smallest companies) 1s calculated as of each year-end from 19622019
using the same methodology and data set as 1s cutrently used in the Cost of Capttal Navigator in
the CRSP Declles Size Study (and the same methodology and data set used previously i (i) the
former SBBI Valuation Yearbook, and (1) Duff & Phelps’ Valuation Handbook — U S Guide to Cost
of Capilal, and now 111 the onhne Cost of Capital Navigator at dpecstofeanital con, which replaced
the Valuation Handbook — U S Guide to Cost of Capital in 2018)

2020 Cost of Capital Annual U S Guidance and Examples Cost of Capital Nawvigator
Chapter 4 Basic Building Blocks of the Cost of Equity Capital — Size Premium
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For example, a hypothetical Valuation Handbook published mn 1969 would have used data available
from 1926-1968 to calculate CRSP decile 9's size premium, and this would have 1esulted in a size
premium of approximately 4 3% Ina hypothetical 1998 Valuation IHandbook — U S Guide to Cost of
Capital. using data from 1926-1997, the size premium for CRSP decile 9 would have been
approximalely 2 3% And, in the 2019 Cost of Capital Navigator using data fiom 1926-2019, the
size premium for CRSP decile 915 2 2%

Exhibit 4.6: CRSP Decile 9 Size Premium
Year-end 1962 to Year-end 2019

60%
4 3% (December 1968)
40% 2 2% (December 2019)
20% Ve '
2 3% (December 1997)
— CRSP Decile 9 Size Premium
0 0%
v A N A Y A YV A 3% A % &
S I I N S AN (AN LIPS SIS S

Sources of underlying data: (1) CRSFP U'S Stock Database and CRSP S Indiwees Datahaoe ©27020 Conter for Besearch in Security
Prces T CACRSP Y Allnghts teserved CRSPE 1< reqistered trademark aned scrvice mark of Cander for Researchin Secunty Pricen,
LG and has beets heensed for use by Duff & Plielps LG The Dulf & Phelps publications and seivices are not sponsored sold o
promaoted Ty GRS ate affikatcs of ds parent company 1o leam more about CLGE vint . o e Simall cap companes ere
represented by CHGP LY SEANYSE MIC /HNASDAQ decile 9 () Moromegstar Inc Ucodwith pernncsion A nights reserverd The hetas userd
as anmput i calculating cize premia were caleulated sy eveess total reluimes ovor 20 ey U reouy Bills The inarkel benchimark
uzed m hoeta caloulaionms 1o the SEP Aut tetalretinrn mdes Ucedhwith permisaion Allnghts cescrved Al cale ulations parformer by Duff &
Phelps L1

These examples provide evidence that the size elfect 1s cyclical I hat cychcahty s pait of the nsk of
small companies, if small size companies always peirformed belter than laige companies, small
size companies would be less nisky than laige-cap companies, not riskier This 1s tiue even though
the expecled etuns ate fugher for small-cap companties in the long term By analogy, bond retuins
occasionally outperform stock 1eturns For example, over the 10-year period ending Decembel
2017, long-term U S government bonds 1eturned 133 2% and the S&P 500 Index retuin 33 4%, yet
few would contend that over time the expected return on bonds 1s greater than the expected retuin
on stocks

’ Sowrcr of undalying deta Mommgstar Dnect database Calenlations pedonmed by Dufl & Phelps 116
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Criticisms of the Size Effect

The size effect 1s not without controversy, though, and varous commentators question 1ts validity
In fact, some commentators contend that the historical data are so flawed that valuation analysts
can dismiss all research results that support the size effect For example, is the size effect merely
the result of not measuring hela corectly? Are there market anomalies that simply cause lhe size
effect to appear? Is size just a proxy for one or mote factors correlated with size, suggesting that
valuation analysts should use those factors diectly rather than size to measure risk? Is the size
effect hidden because of unexpected events?

Is the Size Effect the Result of Incorrectly Measuring Betas?

Some commentators have held that the size effectis in part a function of underestimating hetas for
troubled firms (which tend to populate the smeller deciles where size 1s measuied by market cap)
Including troubled companies could cause the size premium 1o be overestimated i the CRSP 10th
decile and the subdeciles 10a (and its upper and lower halves 10w and 10x) and 10b (and its upper
and lower halves 10y and 10z), which are populated with the smallest companies as measured by
market cap

The most commonly used size prtemia 1s derived based on an ordinary least squares regtession
(OLS) bela We examine two alternative methods of calculating the beta i order to compute a size
premia, sum betas and annual hetas

Effects of the Size Premia when Using OLS Betas, Annual Betas, and Sum Betas

Smaller companies genelally tiade more infliequently and exhibit more of a lagged price reaction
(telative to the market) than do larger companies One of the ways of capturing this lag movement
15 called "sum” beta Sum betas are designed to compensate for the more infrequent trading of
smaller company stocks

The sum beta estimates are gieater for smallei companies than OLS hetas, which aire delved using
non-lagged market benchmark data The net result of the greater sum betas (or gieater annual
hetas) 1s smaller size plemia

In Exhibit 4 7a, OLS belas and sum betas are calculated for the CRSP standard deciles 1=10 The
OLS hetas and sum betas for the portiolios comprised of laiger companies are approximately the
same

I Exhibit 4 7a, OLS belas, and sum belas aie calculated for the CRSP standard deciles 1-10 The
OLS betas and sum betas for the portfolios comprised of laiger companies are appioximately the
same As we move from Decile 1 (compnised of the laigest companies) to Decile 10 (comprised of
the smallest companies), sum hetas hecome Iincreasing laiger than then OLS counterpaits For
example the OLS beta for decile 115 092, and the sum beta for decile 115 also 092 The sum beta
for decile 10, however (1 68), 1s significantly larger than the OLS beta for decile 10 (1 39)

All things held the same, the laiger sum beta of decile 10 1mplies a smaller size premia (2 92%) than
impled for 1ts OLS bheta counterpart (499%) (see Exhibit 4 7h) Sum betas tend to be larger for
smaller companies than when using OLS betas As a tesult, they tend to be less plagued by the
overestimation problem due to incortectly measuring heta

2020 Cost of Capital Annual U S Guidance and Examples Cost of Capital Navigator
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Exhibit 4.7a: OL S Belas and Sum Betas, and then Respective Imphed Size Premia, for CRSP NYSE/
NYSE MKT/NASDAQ Deciles 1-10. as of December 31, 2019

Exhibit 4.7b: Size Piemia Calculated Using OLS Betas and Sum Belas, foi CRSP NYSE/NYSE MKT/
NASDAQ Deciles 1-10, as of December 31, 2019
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In applying the capital asset pricing model (CAPM) (particularly for smaller businesses), we aie
looking for the most accurate estimate, and not the most expedient one If you use an OLS beta foi
a small company by multiplying the OLS beta times the equity nisk premium (ERP) estimate and
adding an OLS-based size premium, you may nol arrive atl as accurate an estimate of the cost of
equily capital as by mulhiplying a sum beta times the ERP estimate and adding a sum-beta-based
size premium You should be using the most accurate estimate of bela and the most accuiate
measuie of the appropriate size premium Having said that, whatever lype of beta you ultimately
choose to employ, you should match the source of the size premium (OLS or sum beta) with the
type of heta estimate you have chosen for your subject company

For example, for internal consistency, one should use a size premium derived using an OLS beta
when the subject company beta 1s an OLS beta, and one should use a size premium derived using
sum betas when the subject company beta 1s a sum beta (Exhibit 4 8)

Exhibit 4.8: Potential Impact on Cost of Equity Capial, Matching (or Mismatching) the Type of Beta
Used in the CAPM Equation to the Type of Beta Used to Develop the Size Premium

Beta Used in CAPM Equation
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The tesulting cost of equity capital resulting in the “matched” cases (Case A and Case D) do not
necessarily have to equal (and likely will not), but they will tend 1o be within a reasonable 1ange of
each other Using Cases B and C may lead 10 an ncorrect estimale of cost equity capital To be
clear, we recommend usmg sum betas for the development of size premia, and 1o also use sum
beta within the CAPM, (paiticularly if dealing with smaller companies), because sum betas tend 10
better explain the 1eturns of smaller companies However, 1n cases 1 which you do use OLS betas
in CAPM, you should use an OLS beta denved size premium

2020 Cost of Capital Annual U S Guidance and Examples Cost of Capital Navigator
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Data Issues

Ciitics of the size effect point out vanious 1ssues with the data used, resulting in anomalies that
people mistakenly have obseived as the size effect These data 1ssues may mclude seasonality,
bid/ask bounce bias, and delisting bias, among others “ * In the following sections, we discuss the
different compositions of portfolios i the CRSP Deciles Size Study data set and the Risk Premium
Repoit Study data set

Composition of the Smallest CRSP Deciles

We divided the CRSP 10th decile into subdeciles 10a and 10b (10a 1s the top half of the 10th declle,
and 10h 1s the bottom half of the 10th decile) and further divided subdecile 10a into 10w and 10x,
and subdecile 10b into 10y and 10z This 1s the same bieakdown of CRSP decile 10 that was
previously presented in (1) the former Ibbotson Associates/Morningstar SBBI Valuation Yearbook,
and (n) Duff & Phelps' Valuation Handbook — U S Guide to Cost of Capital, and now m the online
Cost of Capnal Navigator, which replaced the Valuation Handbook — U S Guide to Cost of Capital n
2018

As of December 31, 2019, the reported size premium for the smallest 5% of companies by market
capilalization as represented by CRSP subdecile 10b 1s 8 02%, and the size premium for the next
smallest 5% of companies (as represented by CRSP subdecile 10a) 1s 3 49%, a difference of 4 53%

What kind of companies populate subdeciles 10b and its top and hottom halves, 10y and 1027 The
CRSP Deciles Size Study include all companies with no exclusion of speculative (e g, start-up) or
distiessed companies whose market capitalization may he small because they are speculative or
distiessed The inclusion of speculative or distiessed companies i the database 1s one basis for
cnticism of the size effect Exhibi 49 and Exhibit 410 display information about the types of
companies that are included in decile 10y and decile 10z, respectively "'

Fora complele discasaion of these ssues pleacc refer to Fiatt end Grahowske opei Chaptor 1HA " Gther Data Iscucs Begarhing
the Sree Fifect”

Friubis 4G end 410 are o5 of September Y019 tednd 1 theny Deceniber “0H9 neorder 1o e how the CREP standard miarket cap
hased portfolos aie formed The € KSF deciles portioho composiions aire tesel quattetly iMarch lune, September becemben) cnd
then perticho retuins are celculeted for these purtfoho composttions over the sub equent quarter As of December 2014 the maost
iecent resel” 1s Sepleniber 2019

2020 Cost of Capital Annual U S Guidance and Examples Cost of Capital Navigator

Chapter 4 Basic Building Blocks of the Cost of Equity Capital — Size Premium i6948



Exhibit 4.9: Bieakdown of Decile 10y Companies Market Value of Equity between $S62 617 and

$S120 178 milhon
September 30, 2019

Workpaper 21
Page 13 of 39

Market Value Book Value 5-Year Average Market Value of
of Equity of Equity NetIncome Invested Capital
Decile 10y (in Smillions) (in Smillions) (in Smillions)  (in $Smillions)
95th Percentile S116 965 $273 980 §12 747 $689 387
75th Percentile 102170 91 188 3361 172148
50th Percentile 83922 60065 (5 934) 110 295
25th Percentile 70292 25012 (26 516) 86475
5th Percentile 62198 (25 986) (48 265) 64 054
Total 5-Year Average
Assets EBITDA Sales Return on
Decile 10y (in Smillions) (in Smillions) (in Smillions) Book Equity (%)
§5th Percentile S1,157 626 $123167 $1.113930 257
75th Percentile 594 034 17912 195919 81
50th Percentile 126 477 (1 297) 47 486 (86)
25th Percentile 54 650 (20 222) 17 148 (65 3)
5th Percentile 13 370 (38 518) 7333 (167 7)
OLS Sum
Decile 10y Beta Beta
95th Peicentile 248 277
751h Percentile 120 151
50th Peicentlle 052 082
25th Percentile 016 036
5th Percentile 007 007
Sources of underlying data: 11, TS IS Sstock o tabace s nd C P S Indieen D oted e T 0 0 Dinder for ceas ancline ety
Pricee TEO0 k0 Mbighte rcwrood CH0R i et d ter matk et Cor 0 il Gl e n fon e ik D Secanty e (L
el hee heen liecnsed for uee by Dol & Phelpe THC e Daft & Fhelpe poblicstions el Cera s ere ol ponion fdsuloon promoted Ly
CHEE s nhctcs onts parent eampany o lestn maore Thout GnbSE oot | sk cap bl e eath pormms o Al
i L ocenved O abealations peviomied by Dult & Flhelps 16
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Exhibit 4.10: Breakdown of Decile 10z Companies Market Value of Equity belween S1 973 and

S62 199 million

September 30, 2019

Market Value Book Value 5-Year Average Market Value of
of Equity of Equity Net Income  Invested Capital
Decile 10z (in Smillions) (in Smillions) (in Smillions) (in Smillions)
95th Peicentile S57 024 S103 409 $3 824 $241 805
75th Percentlle 41 792 36 820 (077 60471
50th Percentlle 26 444 15583 (6 846) 35 6568
251h Percentile 12213 6283 (17 109) 17 488
5th Peicentile 4548 (3 358) (29 786) 6894
Total 5-Year Average
Assets EBITDA Sales Return on
Decile 10z (in Smillions) (in Smillions) (in Smillions) Book Equity (%)
95th Percentile S474 681 $23 834 $388 961 123
75th Percentile 91 740 2 437 66 759 (2 5)
50th Percenlile 34 663 (3 055) 73 bh5 (46 5)
25th Percentile 15799 (11 348) 6 205 (117 8)
5th Percentile 4977 (23 206) 0822 (215 1)
OLS Sum
Decile 10z Beta Beta
95th Percentile 288 379
75th Percentile 167 2 00
50th Percentile 107 111
2bth Percentile 0 54 053
5th Percentile 0 30 019
Sources of underlying data. ) (-0 b 11 Steck DLt harr cnd CRSE LTS dndiees Ditabice Ty Conter 1o Descarch my Secnnty
Frocec LEC IS Al nghtaoreserved R s e poered tedene b and Corace mak of Condes for v wcachin Secuty Poces LS
ndhas been hecnsed for use by DulE & Phelpe LLC he Dt & Fhi s pubhiection: end services are ool sponcor d sold o promoted by
CRSF it aflihates on i, parent company To leamn mare about CRSE it S SRP Capial 10 Used with permicsion Al
naht o recerved Caleubation: petlonmed by Dutt & Plicps 111
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From these data we can conclude

e Betas used for calculating the size premium for subdecile 10y and subdecile 10z (using
the OLS method of calculating betas) generally undeistate the beta, and theiefore
overstate the size premium Note the small betas for companies n the 25th and 5th
percentiles

e Subdecile 10y and subdecile 10z are populated by many laige (but highly leveraged)
companies wilth small market capitalizations that piobably do not match the
characteristics of financially healthy but small companies (see "Total Assets”, 95th
percentile measures)

Stocks of lhe troubled companies included in the data probably are trading hke call options
(unhmited upside, mited downside) Even if you were 1o use the sum heta method, the beta
estimates would likely be underestimated and the size premium overstated (see "Relurn on Book
Equity” 25th percentile and 5th percentile)

Before using the size premium data for 10b or its top and bottom halves, 10y and 10z, the valuation
analysl likely should determine if the mix of companies that comprise the subdeciles are indeed
comparable 10 the subject company

Composition of the Smallest Risk Premium Report Studies Portfolio

The Risk Premium Report Studies use a different methodology from the CRSP Declles Size Studies
The Risk Premium Report Studies screen out speculative start-ups, distressed (1e, hankrupt)
companies, and other high-financial-risk companies These studies measure beta using the sum
beta method This methodology was chosen to counler the criticism of the size effect by some hat
the size premium s a function of the high 1ates of retuin for speculative companies and distressed
companies i the data set

he Risk Premium Repoit Studies use the sum beta method to measure the size premium because
it finds that betas of small companies in the data set (even after removing speculative, distiessed,
and other high-financial-risk companies) are underestimated if one uses the OLS method of
estimating betas kven afler elimmnating speculative, distressed, and other ligh-financial-risk
companies and using the sum beta in measuring size, we still observe the size effect for a more
recent perod (since 1963)

The Risk Premium Report Study mclude a total of eight size measwes, mclucing six that are not
based on market capitalization Exhibit 411 shows the bieakdown of companies in the Risk
Premium Report Study 10 portfolio 25 {portfolio 25 1s comptised of the smallest companies) fol
each of the eighl size measures

If the subject company 1s not highly levered, the companies in pottfolio 25 may be more compaiable
1o a small subject company, and thelefore the size premium data for portfolio 25 may he more
appiopriate 1o use when dealing with very small companies

2020 Cost of Capital Annual U S Guidance and Examples Cost of Capital Navigator
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Exhibit 4.11: Size Measuie of Companies Thal Comprise Portfolio 25 of the Risk Premium Report

Study
December 31, 2019

Market Value Book Value 5-Year Average Market Value of
of Equity of Equity Net Income Invested Capitat
Portfolio 25 - ~ (in8millions)  (inSmillions)  (inSmillions)  (in Smillions)
Laigest Company 83406 585 $187 069 $12 961 5439392
95th Percentile 329 802 179189 12220 414 209
75th Percentile 235400 135075 8441 307 248
50th Percentlle 125179 30325 4853 182977
25th Percentile 55321 38712 2222 72063
5th Peicentile 18 357 14922 0301 25086
Smallest Company 3766 8224 0028 9043
Total 5-Year Average
Assets EBITDA Sales Number of
Portfolio 25 ___(in Smillions) (in Smillions) (in Smillions) Employees
Laigest Company $364 117 S43 622 $344 600 750
g5th Percentlle 339038 40 055 317697 700
75th Peicentile 282017 29905 7226905 516
50th Percentile 162 848 16719 113459 284
25th Percentile 64 519 7278 51107 119
5th Percentile 26 638 2284 22 465 10
Smallest Company 12 853 0622 5919 3
Sources of underlying data «) C2°F S Stock Databace and CRSF U hdices Database ¥020 Center tur Rescarch i Secunity
Frces TLOICRSF 3 Allnghte rencived CRSP 1o arempstored tademark and senace miark of Center tor Beseorsh m Secunty Paees 11O
cnrdhas hecrcheonsed toruse by Duft & Phelpe TEC The Duft & Phelp, pablications < ndd cenices are not sponsored sold or promnted by
SSE s affilictes oot pazent congyny e leans nere About ©RSE o Lo SAR S eqrely it Hled watd
poennesacn All nghte recerverd Caloulations pedfonmed by Dufi & Fhelps 1L

Financial services companies (1 e, SIC code 6, those companies in finance, Insurance, ol 1eal estate)
ate excluded fiom Risk Premium Report Study portfolios, primanly because some of the financial
data usced in the Risk Premium Repoit Study s difficult to apply o companies in the financial secto
(e g, "sales” at comimercial banks) I addition, fmancial seivices companies tend 1o support a
much higher 1atio of debt-to-equity than do other industres, and so including them with non-
financial firms 1nay he an apples-1o-oranges compatison that could lead to impropetly skewed
tesulls Moreover, companies in the financial services sector were poorly iepresented during the
early years of the Standaid & Poor's Compustal database

Because companies 1in SIC code 6 aie excluded from the set of companies used to peiform the
analyses presented m the Risk Prenium Repoit, the data should not be used by an analyst
estimating the cost of equity capital for a financial services company or other company in SIC

code 6
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We also publish accounting-based fundamental nisk information about the companies that
compuise the 25 size-ranked portfolios for each of the eight size measures analyzed i the Risk
Premium Report Study  1his information includes

o [Five-year average operating income maigin
e Coefficient of variation in operating income maigin
e Coelficient of vanation inieturn on book equily

The fust statistic measures piofitability, and the latter lwo statistics measure volatility of earnings
This mformation provides the analyst with two important capabilities

1 Additional 1ools 1o delermine If the mix of companies that compnise the Risk Prenium
Report's portfolios are indeed comparable 10 the subject company

2 The opportunity to gauge whether an ncrease (or decrease) adjustment o a risk
premium ot size premium (and thus cost of equity capital) 1s indicated, based on the
company-specific differences of the subject company's fundamental sk and the
average fundamental risk of companies that make up the portfolios from which the risk
premia are detved (for more mformation, see the section entitled “Comparative Risk
Study” in Chapter 10)

Has the Size Effect Disappeared in More Recent Periods?

Some iesearch has suggested that in maoie recent yeais the size effect 1s greatly diminished, or has
disappeared altogether Often, 1981 1s identified as the year after which the size effect has either
dimimished o disappeaied The pnimary reason for this 1s that in 1981 Banz examimned the 1etuins of
NYSE small-cap companies compaied to the relurns of NYSE large-cap companies over the period
1926—-1975, and found thal there was a negalive relationship between size—as measuied by market
capitalization—andietuin (re, as market capitalization decreases, retuins increase) In effect, Banz
1s said 1o have "let the cat out of the bag" that small-cap companies offered gieater returns, and
that attracted more mvestment 1in small-cap companies Piices were bid up, thus reducing overall
reluns for this asset class

Hou and van Dyk posited that the apparent disappearance of the size effect after the early 1980s
was due to cash flow shocks Realized retuins for small companies were generally less than
expected because of negative cash flow shocks, and realized returns for large companies weie
generally greater than expected because of positive cash flow shocks "' What caused these
unexpected cash flow shocks?

The number of newly public firms m the United States increased diamatically in the 1980s and
1990s compared with prior perods, and the profitability and suivival 1ate of the newly public firms

Kewor Hou and Mathys A van [k, ‘Resurrecting the size effect Tuny vize profitability shiocke, cnd expected stock returns Ohio
State University Fisher College of Busmess working paper Marchy 31 7014 Copy avalable gt bty Do o Boute ol by siig
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was generally less than the profitability and suwivival rates for fums that went publc m previous
yeais After adjusting ealized 1eturns for the cash flow shocks, the result was that 1eturns of small
fims on a pio forma basis exceeded the 1eturns of laige fums by approximately 10% pel annum,
consistent with the size premium in prior petiods

A more direct reason often ciled for a diminished size effect in moie 1ecent years was possibly
most succinctly stated by Horowitz, Loughran, and Savin, who suggested that "it 1s quite possible
that as investors became aware of the size effect, small fiim prices ncreased (thus lowerng
subsequent returns)' ~ This comjecture may be supported by the sheer number of small-cap
companies that have come nto existence since Banz's 1981 arlicle that demonstrated that small-
cap companies exhibited significantly greater pelformance over the period fiom 1926 10 1975 '

In a more recent study, the authors found the size effect exists and is statistically significant when
one accounts for quality differences among companies They found that a key variable i explaming
the changing size effect over time 1s the markets pricing of fum quality (as measuied by profitability,
stability, growth and safely) veisus junk They find that this relationship has a far strongei
explanatory power than other factors (relationship of size to the market, value, or momentuim) This
finding holds whethel size 1s measured by market capnalization or non-market based
(“fundamental”) measuies Further, this finding holds for each of the 30 industries and 23 countiies
studied Further, they found that the size effect holds in penods where other 1esearchers have
claimed the size effect has disappeared The authois also found that the size effect holds nol only
during the month of January (the "January effect”) but thirough other months as well

In another recent stucy the author finds that when one examines estahlished (1e, companies that
are not start-up), profitable companies and not financatly distressed, there 15 stiong evidence
supporting the size effect including in periods whete other 1eseaichers have claimed the size effect
has cisappeared * "

Size Effect: The Big Picture On Small versus Large

We performed analyses to investigate which of two hypothetical investors would have ended up
with more money 1N then pocket over vanous holding penods within the full 1tange of monthly CRSP
decile data (January 1926-December 2019)

o lnvestor AMinvests only i large-cap companies

s “Investol B" only invests i small-cap companies
ol Hosoe b e bonrhe e EINE o Bie dlceppectmeg e elten b e e anan o 000 e e 08
Bans =l W he el ot be wveenn setarm and B arket Volae o Comnon boobe oo of Toiancal Foonomin o N h
[O51) 0 12 krofersorBang e 19001 artich e, often cited o the fiedcomprehensave stady of the e e eftect
Aoy, Clittord S Anrhies Troe o Sonen lsrael Tobnan 0 oskavats el Tar o Hepe bBerdercen  aze Mattera g conbiol Yous
ke ournal of Freancl Feonone s T2 0130 44 Ha9
rahiowcdkn Boager 1 che e Flfect Continues to RBe Belevent When b stinetinn the Costot Capitl Hucmess valuodion Bsevieve 57
4nle
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To do this, we fust calculated the termmal index value of $1.00 invested for every possible
combination of monthly start-dates and end- dates for CRSP decile 1 (comprised of the laigest-cap
companies) and CRSP decile 10 (comprised of the smallest-cap companies) over the January 1926
to December 2019 period” " The tolal number of monthly start-dates and end- dates combimations
between January 1926 and Decembel 201815 636,756

We then subliacted the terminal index value of large-cap companies from the letminal index value
of small-cap companies for each of the 636.756 start-date/end-date combinations If the terminal
index value of small-cap companies was greater than the terminal index value of large-cap
companies, this would indicate small-cap companies earned a higher return over that period for the
nvestor

Example: $100 mvested in laige-cap companies fiom January 1926 would have grown to
$5,179 41 by the end of December 2019 Alternatively, S1 00 invested in small-cap companies fiom
January 1926 would have grown to $104,550 91 by the end of December 2019 Investing in small-
cap companies would have 1esulted 11 $99,371 50 (S104,550 91 - $5,179 41) more morney In youi
pocket than mvesting in large-cap companies over this period

These calculations were performed for every possible monthly stari-date and end-date
combination between January 1926 and December 2019 The result of this analysis was that small-
cap companies outperformed large -cap compantes in 536,452 of the cases (84 2%), and large-cap
companies outperformed small-cap companies in 100,304 cases (15 8%)

These results are shown 1N Exhibit 4 12, where the difference in the terminal index value between
small-cap companies and large-cap companies for all 636,756 possible start-date/end-date
combinations from January 1926 to December 2019 are mapped In Exhibit 4 12, 1f the termimal
index value for small-cap companies 1s greater than the terminal index value for large-cap
companies ovel a start-date/end-date combination (1e, small-cap companies outpeiformed laige-
cap companies over that period), it 1s shown n red (536,452 cases) Allernatively, If the terminal
index value for small-cap conmipanies 1s less than the terminal index value for large-cap companies
ovel a stait-date/end-date combmation (12, large-cap companies outperformed small-cap
companies over that period), it 1s shown in gray (100,304 cases)

The significance of the large gray area in Exhibit 4 17 under start-dates that begin i the 1980s will
be ciscussed in more delall later n this chaptel

1

The temunal mdey value i all cases presentod here s the amount that S 1T mvested onthe <ot date would have grown to (or
decreased to) as of the end date Alitermmal mdey values o this cection e coleuleled geonetneally
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Exhibit 4.12: CRSP Decile 10 (small-cap companies) Terminal Index Values Minus CRSP Decile 1
(large-cap companies) Termmal Index Values for 636,756 Start-Date/End-Date Combinations,
Red = Small-Cap Companies Outperformed Laige-Cap Companies Over the Penod, Gray = Laige-
Cap Companies Outpeiformed Small-Cap Companies Qver the Pernod

January 1926-December 2019

End-Dates Stait-Dates
lan 1926 Jan192¢ —/—7—7— -  |he 1980 -—-——- -—--——— Dec 2019

Dec 2019

Source of underlying data: CRSP U~ Stock Datahase and CRSP U S Indices, Dalabase © 2070 Center for Besearch i Secunty Prices

FLCAORSP ) All nghts tesetved CRSE 1 aoregistered tiademark and service mark ol Center for Research i Secunty Prices LG and
has been hcensed for use by Dufl & Fhelps 11 C The Diff & Phelps publications and services are not cponsared sold o promoted by
LRSP s affihates of 4y parent company  To leain more ahout C<8SF vict © v cp oo Targe-cap companies and small cap

companies are tepresented by CREP MY SENYSE MET/RASDAG deciles 1 andd 10 respectively Hsed with pernussion All nghits 1eserved
Caleulations performed by Duff & Phelpe L1C

The results i Exhibt 412 are merely a record of whether small-cap companies outperfonmed
large-cap companies, or vice versa, over the 636,756 possible start-date/end-date perods, with no
regard to the magnitude of the outperformance The "magmitude” of oveiperformance can he
Mustrated with the followmng example

If hypothetical nvestor A, who invests only in CRSP Decile 1 (comprised of the largest companies),
had invested $1 0 each of the 636,756 possible stait-date/end-date investment horizons between
January 1926 and December 2019, her $636,756 total investment would have giown to
$129,381.370 60 (e, $129 4 nullion, see Exhubit 4 13)

Alternatively, If hypothetical Investor B, who invests only in CRSP Decile 10 (comprised of the
smallest companies), had mvested S1 in each of the 636,756 possible start-date/end-date
investment horizons between January 1926 and December 2019, his S636,756 total mvestment

~

would have grown to $2,518,661,101 (1e, $2 5 hillion)

Investor B, who invested only in small companies, ends up with 19 5 times as much money 10 his
pocket (§2,518,661,101~ $129,381,370 60) than investor B, who only invests i laige companies
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Exhibit 4.13: Proceeds From an investment of S1.1n Each of the 636,756 Possible
Start-Date/End-Date Investment Honzons Between January 1926 and December 2019,
“Investor A" invests only in large-cap stocks, "Investor B" invests only in small-cap stocks

Investor B

$2,518,661,101

Investor A
$129,381,371
[ ]
Decile 1 Decile 10
(Large-Cap Stocks) (Small-Cap Stocks)

Source of underlying data: CRSF U S Stock Database end CRSF U S Indices Database ™ 2020 Conter for Researctiw Secunty Frices,
FLCICREP b Allnghts 1eserved CREEF s s registered trademart aned sorvice miark of ©enter for Remearch in Secunty Pices 110 and
has been licensed for use by Dult & Fhelps LLC The Dutt & Phedps publication:, and cervices are not sponsored sold or promoted by
CRSPle alfibates on 1ts perent company 1o fearn more zbout « RSE visit woap cne Large cap companies and sniall cap
conmipanies are represented by CRSPINYSE/RYSE MKT/NASDAC decdes 1 and 10 1espectively Haed with permicsion All ights 1eserverd
Caleuletions performed by Duff & Fhelps 1HC

Size Effect: A Closer Examination

In Exhibit 4 14, a more delalled summary of these results 1s shown, where the holding perods are
mited to exactly 1 month, 5-years, 10-years, 20-years, and 30 yeais, mstead of all 636,756
possible starl-date and end-date combinations The entire January 1926-December 2019 period 1s
examined, as well as thiee more recent stairt date windows Aptil 1981-December 2019, January
1990-December 2019, and January 2000-December 2019 All thiee of these three more 1ecent
periods are after Banz wrote his Maich 1981 aiticle that identified the size effect, and so they are
labeled "Post Banz”

In Exhubit 4 14 the number of penods examined 1s shown fist, followed by the outperforimance
percentage of the total periods in parentheses
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Exhibit 4.14: Small-cap Companies’ Peiformance minus Large-cap Companies' Performance Ovel
Periods of Exactly 1, 60, 120, 240, and 360 Months
January 1926—-December 2019

All Dates Post Banz Post Banz Post Banz
Jan 1926~ Apr1981- Jan 1990~ Jan 2000~
HoldingPeriod ~  Dec2019  Dec2019  Dec2019  Dec2019
Exactly 1 month
Small Stocks Quiperform 531 (47%) 213 (46%) 174 (48%) 123(51%)
Large Stocks Outperform 597 (53%) 252 (54%) 186 (52%) 117 (49%)
Exactly 60 months (5 yeats)
Small Stocks Outperform 591 (55%) 177 (44%) 172 (57%) 108 (60%)
Large Stocks Outperform 478 (45%) 229 (56%) 129 (43%) 73 (40%)
Exactly 120 months (10 years)
Small Stocks Outperform 700 (69%) 187 (54%) 187 (78%) 88 (73%)
Large Stocks Outperform 309 (31%) 159 (46%) 54 (22%) 33(27%)
Exactly 240 months (20 years)
Small Stocks Outperform 730 (82%) 179 (79%) 121 (100%) 1(100%)
LLarge Stocks Outperform 159 (18%) 47 (21%) 0(0%) 0(0%)
Exactly 360 months (30 years)
Small Stocks Outperform 702 (91%) 92 (87%) 1 (100%) -
Large Stocks Qutperform 67 (9%) 14 (13%) 0 (0%) -

Source of underlying data: CRSP U % Stock Database and CREP U'S Indices Dalahese © 2020 Cenler for Researchn Secunty Puces

PLCrRSk ) Al nghts reserved CREF s aregisterod tiademarlk cnd service mark of Ceonter for Kesearch in Securty Prices [0 and
hes been hoensed {or use by Ditf & Fhelps LEC The [mff & Phelps publicctions and cervices are not sponsoied sold or promoted by
CIHOP s athiliates of 1S perent company 1o leaim more chout ChSPovgt o oo T large-vep companies and small cap

COMpPanes e represented by C 38 1 YSENYSE MICT NASDAG deciles | and 19 rospectively Usedbwith permie cion Al nights reserved
Celoulations performed by Duft A Fhelps 1L

In the top 1ow of Fxhibit 4 14 (in which the holding period i1s restiicted 1o a single month), large -cap
companies outperformed small-cap companies in the January 1926—December 2019 petiod (53%),
and 1n the "Post-Banz" Apnl 1981-December 2019 and January 1990-December 2019 time

hotizons (64% and 52%, respectively) In the more recent January 2000-December 2019 time
honzon small-cap companies oulpeiformed 51% of the ime

As the holding penod 1s incieased, and the tme that small-cap companies and large-cap
companies are given 1o "race” aganst each other s lengthened, small-cap stocks lend 1o
mcreasingly outperform large-cap slocks For example, over the entire tange Janualy 1926-
December 2019 (see leftmost column of Exhibit 4 14), as the holding perod 1s increased to 60
months (5-yeais), to 120 months (10-yeais), to 240 months (20-years) and finally to 360 months
(30-years), small stocks increasingly outperform laige stocks (55%, 69%, 82%, and 91% of the time,
respectively)

Cost of Capital Navigator
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This same patteirn of increasing outperformance of small stocks as 1he holding period 1s increased
can also be seen inthe thiee "Post Banz" periods

The 1980s and the Size Effect

To examine the significance of the laige gray atea under start-dates that begin in the 1980s
previously alluded to in Exhibit 4 12, we performed the following analysis

1 All possible and identical “240-month x 240-month" sized wedges that exist n the laigel
"wedge" shown in Exhibit 412 weie identified Over the time perod January 1926—
December 2019, the number of possible and identical 240-month x 240-month sized
wedges n Exhibil 41215889 " °

N

We calculated the proceeds from our hypothetical Investor A investing $11n each of the
28,9720 possible and 1dentical start-date/end-dale mvestment honzons 1n each of the
"240-month x 240-month" sized wedges (Investor A invests only iIn CRSP Decile 1, which
1s comprised of the largest companies)

3 We calculated the proceeds from out hypothetical Investor B investing S1 1n each of the
28920 possible and 1dentical stari-date/end-date investment holizons in each of the
“240-month x 240-month” sized wedges (Investor B invests only in CRSP Decile 10, which
Is comprised of the smallest companies)

4 Finally, for each of the 889 "240-month x 240-month” sized wedges, Investor A's “large-
cap company” invesiment proceeds were subtiacled fiom Investor B's "small-cap
company” investment proceeds

The results of this analysis are shown in Exhibit 4 15 (Next Page)

By adentiead we mccn i cach wedae s evactly 240 monthe » 240 months 0 yearss i cive el it the possible start-datesend
fete combimations within cach of the 829 "240-montle x 740 month wedges are dentic sl number 2592797 aod (e zach of the
28970 pocsible stan date’end date combinations withine cach of the 539 7740 month » “40-month wedges' has an eaant
caunalent posoible tleait datesond date combimation in each of the other 809 2740 month » 710 month wedges” This for each of
the 889 wedges the number of penods measured and the length of oo e penods © exactly idendical to the number of penods and
lengthy of penods i cach of the other 889 wedges
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Exhibit 4.15: Investor A's "large-cap company” Investiment Proceeds Sublracted fiom hvestol B's
"small-cap company” Investment Pioceeds for Fach Possible and Identical "240-month x 240-
month" Sized Wedge fiom January 1926-December 2019

wmmae e ile 10 INvestment Froceeds tnuas Deale 1 nvestnient Proceeds
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Note: January 2000 1s the last "start month” for which a "240-month x 240-month” sized wedge
could be calculated ending Dec 31, 2019

Source of underlying data: CREH U S Stork Database and CREP U S Indices Database 2020 Center for Rewcarchin Secunly Prices
G (CRSP ) Al nghts recerved CRSE g aregistered adematle and cervice miatk of Center for Rescaichim Secuiily Paces 1HC and
hae been heensed toi use hy Duft & Phelps [1C The Duff & Phelps, publications and services aie not sponsaoier] sold or promoled by
FRek s affibates o s parent company 1o learn miore about CRSP visit voe v v con o Large cap companies and small cap
comipanies are reprecentod by CREP WVYSE/RNYSE MKTE ASDAG deeiles T and 1o reopecuvely Used witle permussion All nighte
resenved Calculations perforned by Dutf & Phelpe 11 C

Each of the 889 pomts that compnise the solid red ne in Exhibit 4 15 (1) 1s made up of the results
of 28,920 separate investmenls of $1 1 each of 28920 slart-dale/end-date time periods in the
given “240-monlth x 240-month” wedge being examined, and (i) 1s diuectly comparable 1o every
other pomnt in the graph In other words, there are a lot of obhservations in Exhibit 4 15, and those
obsetvations are all comparable 10 each other i an "apples to apples” fashion

I Exhibit 4 15,1 the investment proceeds of mvesting i small-cap companies are gieater than
the investment proceeds of investing i large-cap companies, the 1ed line 1s above the dashed
horizontal “S0" line  Alternatively, If the mvestment proceeds of mvesting in smali-cap companies
ate less than the mvestment proceeds of investing 1N large-cap companies, the red line 1s below
the dashed hornzontal “S0" line
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Thete are at least four observations about the results shown in Exhibit 4 15

e Observation 1: Small-cap companies usually win  Investor B's “small-cap company”
nvestment proceeds wele greater than Investor A's "large-cap company” investment
proceeds in 717 (80 7%) of the 889 identical “240-month x 240-nionth” wedges examined

e Observation 2: Small-cap companies outperformed large-cap companies to a yreater
degree In earlier peiods (see area “A" in Exhibit 4 15)" ' than they did in Jater periods (see
areas "B", "C", and "D")

+ Observation 3: Small-cap companies performed poorly relative to large-cap companies in
the "240-month x 240-month” wedges that ovellap the 1980s (see area "C" in Exhibit 4 15)

e Observation 4: As soon as the influence from the 1980s 1s in the rear-view mitor, small-
cap companies seem 10 regain their footing, and the size effect in area "D” seems to 1cturn
1o what it was in area “B" "

Controlling for Small-Cap Companies' Significant Outperformance of Large-Cap Companies in
Earlier Periods

This section staited with the question of whether the size effect has disappeared in moie recent
periods The empirnical evidence presented thus far suggests thal the size premia 1s hkely alive and
well, even in the periods following the 1981 publication of Rolf Banz's seminal article ' However,
the evidence also suggests that the size effect may be of diminished stiength in moie recent years,
especlally when compaied 1o very early periods

For example, one of the four obseivations about the results i Exhibit 4 15 was that small-cap
companies oulperformed large-cap companies to a greater degiee in the eailier periods of 1926-
1945 (see area "A"in Exhibit 4 15)than they did in later periods One might reasonably 1eckon that
"most” of the size effect over the 1926-7019 tume hoiizon happened n the eailer years, as
represented by the 20-year petiod fiom 1926—1945 (see area "A" In Exhibit 4 15), and that if these
early years were contiolled for (1e "excluded ") in the calculations of size piemia, that the size
premia might be severely weakened, o1 disappear altogethel

Area AT represents the fust 20 yeers of FAubit 4 1o (re 1976=1G40) "1426-1045 wes atbiliznly sclected torepresent the earher
vecis an Exhibit 410 For esample 1976 1G4 Ior even TGAD coulid just 25 ecaly have been colrcted 19765 1045 wes Selecterd
hecausetis croune <J vear peniod
faison Warsh and Staunton addres s this in e recent paper “Over the perod 1934 1997 the smcdl cap prennnum turned negative
although, notweally after we highhighted the denuse of the size effect US simall cape performed very well over the fnat decade of
the 2 1st century m both reldive and abzolute term, See Elioy Dimson Paul Varoh and WMike Staunton The dooraal of Portfoho
tManagement Special QRS Tscue “N17 4305 1y 27 DO T fa [T T I

U Ranz, Rolf W The Belationship between Retun and Market Value of Commorn Stocks  Journal of Finane il Fconanies tvarch
1981) 3- 18 Professor Banz's 1981 avticlenc often eiled Ao the fnat comprehensive sludy of the size effect
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We tested to see what would happen if the first 20 years (1926-1945), a period during which the
size effect was stionger than 1t was In later periods, were excluded from the calculations of 2019
year-end size piemia In Exhibit 4 16, the 1esults of this analysis are shown The sohd red line n
Exhibit 4 16 1s the size premium for CRSP Decile 10, as of December 31, 2019, calculated as if the
CRSP dala started in each year from 1926-2019 (instead of jusl 1920)

For example, the leftmost point in Exhibit 4 1615 the size premium for CRSP Decile 10 calculated
over the time period 1926-2019 (94 years) The second-mosl leftmost point ini1s the size premium
for CRSP Decile 10 as of December 31, 2019 calculated over the time period 1927-2019 (93 years),
the thnd-most leftmost point is the size premium for CRSP Decile 10 as of December 31, 2019
calculated over the time peiiod 1928-2019 (92 years), elc, etc, unul the nnghtmost point in Exhibit
416 15 the size premium for Decile 10 as of December 31, 2019 calculated over the time period
2019-2019 (1 year)

Area "A" in Exhibit 4 16 1s the equivalent of area "A” fiom Exhibit 4 15 Areg “A" in both exhibits 1s
represented by the "early yeairs” of 1926-1945 dunng which small-cap companies'
outperformance of large-cap was significantly greater than it was in later periods In area "A" In
Exhibit 4 16, the year-end 2019 CRSP Decile 10 size premia is calculated with start-years of 1926~-
1945, and a constant end-year of 2019

Area "7" of Exhibit 4 16 1s the year-end 2019 CRSP Decile 10 size premia as of December 31, 2019
calculated with start-years of 2001-2019, and a constant end-year of 2019 Each of the
calculations in area Z includes less than 20 years of data, and is therefore excluded fiom any further
analysis because of the short time horizon over which they aie calculated
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Exhibit 4.16: CRSP Decile 10 Size Premium Calculated Thiough 2019 (in each case), and Different
Start-Years (1926-2019)
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Sources of underlying data: (1) CRSF U S Stock Database and ( BOP U S dndlices Delabase 2070 Center for Rescarch m Secunty
Prices LIHE1CRSP ) All nghts reserved (RSP 15 areqictered tademark and senvice mark of Center for Research n Security Piices
LU cad Tas been hcenced 1o use by Daff & Phelpe LLC The Dff & Phelps publications and services are not sponsored <old o
promoted by CRAP s affilintes o its peront comipany To leain more ahout Crisk ovicit - v o () Mormgstar ine Used with
pornassion All nghts reserved Caleutations by Duff £ Phelps

The ieal area of nlerest in Exhibit 4 16 1s area "Y" In area "Y" the year-end 2019 CRSP Decile 10
size premia s calcutaled with start-years of 1946-2000, and a constant end-year of 2019 Note
that the 94 points that comprise the red ine in Exhubit 4 16 are not "apples 1o apples” compaiable,
because the ume horizon over which each point 1s calculated 1s different (94 years, 93 years, 92
years, elc) However, the size pienia in atea "Y" are each calculaled with at least 20 years of
data

All of the size premia in area "Y" are also calculated without any data from 1926-1945, the area
‘A7 yeats 10 which small-cap companies’ outperformance of laige-cap companies was
significantly greater than 1t was n later penods In other woids, the huge small-cap
outperformance of the 1926-1945 penod has been “contiolled for” (e, excluded) n all size
premia calculations 1n area "Y"

The resulting CRSP Decile 10 size premia calculated area "Y" are all positive, even after contiolling
for lhe huge smali-cap outperformance of the "early yeais” in area “"A" As a matter of fact, all but
one data pomnt (1e, the year-end 2019 CRSP Decile 10 size premia calculated using data fiom
1984-2019) within area "Y", had a calculated size premium higher than the mean (1 e, average)

he leftnost pont e sca Y an bxhitit 4 1616 the ORSF Dol 19 2ize premmuny caloulated uomg date from 1946-2019 (14 yoarss
the nghtimest point m Area v bxbubit 4 1602 the CRSP Deale 19 <ize prenam caleulated uomeg dota from 2000 -20149(70 yoarsi
e next calealation (2000 -2018) has less than 20 years, of data 119 years) and therelore fells mitlo ares "/ Mea /7 1esulls ae
exctuded fran any further analysis i this section because of the short thne honzaon over which they are caloulated
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minus two slandard deviations In other woids, with the one exception noted, all the size prenmium
observations calculated 1n area "Y" were 1n excess of the lowel-hound 95% conficdence interval
(mean minus two standaid deviations), with the indicated size prenua always being posilive
(greater than 0 0%)

These analyses suggest

e The size effect 1s cyclical Sometimes small-cap companies outperform  laige-cap
companies, and somelimes large-cap companies outperform small-cap companies '

o The longer the holding period over which small-cap companies and large-cap companies
are given to "race” against each other, the moie likely 1t 1s that small-cap companies will
outperform large-cap companies ' *

o This implies that over the longer-term (which 1s the defaull petiod over which most
business valuations are done), the size effect 1s indeed a significant factor that should
likely be accounted for i the development of cost of capital estimates

e The 1980s were not kind to small capitalization stocks Duiing this period, the size effect
likely was on a cyclical low, or even significantly negative

o After the influence from the 1980s 1s In the 1ear-view mirror, small-cap companies seem
to regain therr footing, and the size effect seems to return to levels similar to those in the
decades preceding the 1980s

o The evidence suggests that the size effect has diminished n strength in more recent
years, especially when compared to the “early years" 1926-1945, duiing which small-cap
companies outperformed large-cap companies by a large magnitude

o The sgize effect 1s stll significant even after contiolling for the huge small-cap
outperformance of the "eatly yeais" 19261945

Relationship of Size and Liquidity

Liguidity affects the cost of capital For this purpose, hiquidity refers to the speed at which a laige
quantity of a secunty can be traded with a mmmal impact on the price and at the lowest cost
Banz's 1981 musing as to whether * size pet seis iesponsible for the effect or whether size 1s just
a proxy for one o more tiue unknown factois correlated with size” may have been cannily
prescient Research on 1eturns as related 10 “size” 1s abundant, but over time a growing body of
work investigating the impact of “hiquichty” on retuins has emerged

See Roger iabowsk The Size Effect - s SUll Relevant’ Busaye s Valuatod enew Volime 35 Hamber 2 Sanuner 7006

Fropmically estimauon ciror of premiumes goes downowithy the conare toct of tiee unlive beta or Ltendard deviahon e stiniabion cror

whieh o deswn by the cquaie rool of the numiber of oboer Lions "hus there can he dong penods of negative eualts for posibve
prenuums See olio fama Fugene Ioand Fronch Kenneth 30 "Long Hoteon seturme ihowember 200 20000 € hicano Booth
Recearch Faper Mo 17 17 Fama-Miller Working Paper Avalableat <<t 1 [ T T ]
i, [ I e and bame Fugene booand Brench kennellh 30 "Volatihity [ essons (November 1 2017)
Chicagu Booth =ecearch Paper Noo 17 33 Fame Miller Working Paper Availehle ot S ki SNSRI I P
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Capital market theory also assumes liguidity of invesiments Many of the observations about risk
and retuin are drawn from mformation for hguid nvestments Investors desie iquidity and require
greater returns forilhquicity But the degree of liquidily 1s one of the 11sk factiors for all nvestiments
Any discussion of a hquidity premium, therefore, would be inconiplete without accounting fou
underlying stock risks before considermg relative higuidity

Stocks of small companies generally do not have the same level of hiquidity as large-company
stocks This 1s likely a function of the mix of shareholders and underlying risk characteristics
Many nstitutional mvestors do not own stocks in small companies because they have 100 much
money 1o Invest Were they 1o invest as hittle as 1% of therr avallable funds in a small company,
they would be likely to contiol the company Institutional investors generally want hguidity 1o move
Into and out of positions In a single fum Therefore, one does not see the breadth of investors
mvesting in small-company stocks

Further, small companies are followed by only a small window of analysts, il at all This makes 1t
more difficult for mvestors 1o evaluale small firms

Is the size premium simply the result of differences in hquicdity? If one 1s valuing a small husiness,
that business, If it were publicly traded, would likely never have the same bieadth of shareholders
as a large publicly traded company, and whatever impact the relative ilhquidlity of small companies
has on the cost of capital will carry over to any small business

Some analysts have suggested that the size effect should be set aside because various sludies
have ignored transaction costs in measuring rates of return The analysts pomt out thal small
stocks often have higher transaction costs Lhan laige slocks In addition, the histonical size
premium can be greatly reduced if one makes certain assumptions aboul transaction costs and
holding pernods However, i applying the income approach to valuation, analysts typically use
projected net cash flows that do not make any adjustment for an mnvestor's hypolhetical
transaction costs It may be that small stocks are piiced In a way that incieases the iates of return
s0 as 1o 1eward investors for the costs of executing a transaction 1 so, it would be a distortion to
expiess the discount rate on a net-of-transaction-cost basis while the net cash flow projections
are on a hefore-tiansaction-cost basis

Acadeniic studies suppoil the hypotheses thatilhquichty i1s a factor in pricing and retuins of stocks
and that retuins of small firms are more sensitive to market liquicdity Moteover, any reasonable
adjustiment for transaction costs should recognize that mivestors can mitigate these costs on an
annual basis by holding then stocks for a longer petiod In fact, investors in small companies tend
lo have longer holding periods than mvestors in laige companies

Fist, lel's examine some of the research
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As eaily as 1986, Anuhud and Mendelson, demonstrated that © market-observed average retuins
are an increasing function of the spiead " (1 e, less liquid stocks, as measured by a larger bid ask
spread, outperform more liquid stocks), and further concluded that the * higher yields requied on
higher-spiead stocks give fiims an incentive to Inciease the hquicity of then secunties, thus
teducing then opportunity cost of capital”* ”

Ina 2013 article, Ibbotson, Chen, Kim, and Hu suggested that while the typical measures of hquidity
employed in the hterature are each " highly conelated with company size”, they demonstrate that
hquicity, as measured by annual stock tuinover, " 1s an economically significant mvestment style
that 1s just as strong, but distinct from traditional investment styles such as size, value/giowth, and
momentum” " Analyzing the performance of a bioad univeirse of US stocks from 1972-2011, the
authors go on 1o say that " there 1s an incremental return from mvesting N less hquid stocks even
after adjusting for the markel, size, value/growth, and momentum factois”, and conclude that
" equity hquidity 1s the missing equity style”

The authors identify two main sources of the greater returns of less hiquid stocks The fiist is that
"Investors like hquidity and dislike ilhquidity”, and * a premium has to be paid for any characteristic
that investors demand, and a discount must be given for any chaiacteristic investor s seek to avoid”
Thus, “ the mvestor in less liquid stocks gets lower valuations, effectively buymg stocks at a
discount”

As we discussed in Chapter 2, one can think of nisk i terms of popularity For example, lliquidity 1s
typically considered a risk, and less hquid stocks are considered less populalr Cne can classify less
hguid stocks as less popular than brand name stocks that are n the news, having more analyst
coverage and greater trading volume Similarly, the size premium can be thought of as a risk
measuie that encompasses both illiquidity nsk and underlying business 1isk, small capitalization
stocks are typically less popular

In a 2018 update lo the 2013 article, Ihbotson and Kim examine market data fiom 1972-2017 and
conclude that hquidity, as measured by stock turnover, meels the four criteria that charactenize a
benchmark investment style that Willam £ Sharpe defined i a 1992 article (1) “identfiable before
the fact”, (i) “not easily beaten”, (in) “a viable alternative”, and (iv) “low in cost" "~ * *

Amihue vakov and Ham Mendeloon 1980 "ALset Paeing and the il Ask Sprecd dotimal of Cinancal Feonone o L 22720 719

See Boaer G hbolson Zhiwa Chens Damel v Koo and Wenedy 7 Hu “Lipdity coan livestinent Sivie’ Dimancial Analysi doninnal
Vol G909 30-44 May/ lune "0172 Copy eeeailable o L I

“he g npdate Lo the 20l s article 10 Koger G bbotson end Dantet Y Kna Licurdity ac o lnvestiment Stvle 7018 Hpdote
Febinary 12 29518 the section oo the 2908 upd ~te horetn e, laraely o eorpted from Roaer O Ibhoteon aned Daned < K s vaiting
msame Copies of the 10 nprdate Cre avaalable &t C fac o Roger Ihbntaons Frofescor Bienta, of finance vale
School of Management and Chatman Zobie Capital Manargement TLC Darael Y ki Directon of sesear b zebia Capital
Manzageimoent, T

Sharpe Witham I 1997 “Accel Allocation Management Stvle and Performance Measwement’ Jourial of Portiolo Management
Vol 18 Ho 7 (Wintet) 719
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Identifiable Before the Fact: Given that Ibbotson and Kim's measure of hquidily was the previous
year's turnover of the stock, the liquidity measure used 1s (by definition) “identifiable before the
fact' '

Not Easily Beaten: ibbotson and IKiim then compared the 1st quartile retuins of the varous styles,
and these all outperformed the equally weighted market poitfolio The returns fiom the low
iquidity quartle were comparable 1o the other styles. beating size and momentum, but trailing
value They consider all four styles to be "not easily heaten”

A Viable Alternative: Ibbotson and Kim examined double sort portfolios comparing hquidity with
size, value, and momentum i four-by-four matrices The impact of hquidity on returns was
somewhal stronger than size and momentum, and roughly comparable to value It was also
additive to each style Thus they determined that hquichty was "a viable alternative” to size, value,
and momentum

Low in Cost: Ibbotson and Kim demonstrated that less hguid portfolios could be formed "at low
cost” The portfolios they examined were formed only once per year, and 64 27% of the stocks
stayed in the same quartile The high-performing low quartile had 78 55% of the stocks stay in that
quartile Thus the lquidily portfolios themselves exhibit low turnover, which can keep their costs
low

Ibbotson and Kim demonstrate that hquidily 1s "a viable alteinative” to each of the three other well
estahlished styles (size, value/growth, and momentum) by focusing on distinguishing turnover
from size, value, and momentum hy constiucting “double-sort” quartile portfolios that combine
hquidity with each of the other styles (in turn) In each of these analyses, the "hquidity effect” held
legardless of size, value/growth, and momentum giroupings

For example, 1t 1s often presumed that mvesting in less hquid stocks 1s equivalent to nvesting in
small-cap stocks To determine il hquichty 1s effectively a proxy for size, they constructed equally
welghted double-sort poitfolios i captalization and turnover quartiles Exhibit 4 17 reporls the
annualized geometric mean (compound) retuin, arithimetic mean return, and standard deviation of
returns along with the average number of stocks in each intersection portfolio

Other iquidity measwes could have met thet ciitena as well bul ibhotuon and Kim chese tumover because it was siniple eacy 1o
measure and has a significant impact on retuins
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Exhibit 4.17: Summary Statistics of Size and Liguidity “Double Sort” Quartile Poitfolios

1972-2019
Low Mid-Low Mid-High High Liquidity
Liquidity Liquidity Liquidity  Liquidity Effect (%)

Micro-Cap

Geometiic Mean (%) 15 44 1528 942 -065 16.09

Anthmelic Mean (%) 1774 1879 14 47 4.39

Stanclard Deviation (%) 22 54 28 36 34 05 37 81

Avg Number of Stocks 348 181 122 96

Small-Cap

Geometrnc Mean (%) 1525 14 22 1191 569 9.56

Arnthmetic Mean (%) 16 85 1667 1510 970

Standard Deviation (%) 1919 2343 2657 29772

Avg Number of Stocks 198 201 173 175

Mid-Cap

Geomelnc Mean (%) 1368 1365 1274 814 5.54

Anthmetic Mean (%) 1501 1531 14 80 1156

Standard Deviation (%) 17 50 19 51 2135 2709

Avg Numbel of Stocks 128 177 204 240

Large-Cap

Geometric Mean (%) 1143 1233 11 84 895 2.48

Arnthmetic Mean (%) 12 64 13 45 1335 1181

Standard Deviation (%) 1617 15 46 1774 24 31

Avg Numbel of Stocks 73 188 249 237

Size Effect (%) _4.01 2.95 -242 -9.60
Source: ¢ « mpound annuel teturne O ey 1007 2014 Calenlated by s obira Copitad Menagenont at . [ Pt s s G
upl=te 1o the research pabhishied o bhotoon Hoaer G end Danie Dy Ko Dirwdiny as an nvestiment Stvle Y012 Update avalleble
at o o e oo Hpdeterh version of ibbotson Boger O Chiens cbiwa K Danel v 0 aned Hu Woendy Y hiouidity s an
mve, tment Style Dmoncd Anatvets donmad Moy e 200 apdatodbwatl 015 917 ety

Across the micio-cap quartile i Exhibit 4 17, the low-hquidity poitfolio earned a geometric mean
retiin of 1544% per year m contrast to the high-hqguidity portfolio retutning —0 65 per year,
suggesting that the higuidity effect 1s the stiongest {16 09%) among micio-cap stocks, and then
declhines from small- to mid- to laige-cap stocks Note that the micro-caps 1ow contamns both the
highest return and the lowest retuins

Across the laige-cap quattile, the low- and high-liguidity portfolios returned 11 43% and 8 95%
respectively, producing a hquichty effect of 2 48%

Within the two mid-size portfolios, the hquidity retwn spread 1s also significant Theiefoie, size
does not capture liquidity (1e, the hquidity premium holds regardless of size group) Conversely,
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the size effect does not hold across all iquidity quartiles, especially in the highest turnover quartile
(-9 60%)

A "heat map” of the size and hiquidity “double sort” quartile portfolios 1s presented in Exhibit 4 18. In
Exhibit 4 18, the deeper the red, the higher the return, and the darker the gray, the lower the return
For example, the highest return over the 1872-2019 penod was produced by low-liquidity/micro-
cap stocks (15 44%) Allernatively, the lowest return was produced by high-hquidity/micro-cap
stocks (- 65%)

Exhibit 4.18: Heat Map of Size and Liguidity "Double Sort” Quartile Portfolios (%),
Compound Annual Returns

1972-2019
Low Ligudity ———————— High Liquidity
Micro-Cap
13.68 13.65 12.74 8.14
v 1143 12 33 1184 8.95
Large-Cap
Source: Compound annualietums (%) from 1972- 2019 Caleulated by Zelna Capital Management at « v v ool o opna o This s an
uprlate 1o the resezich published m Ibbotson Roger G and Danel ¥ -J Ko “Liquichty e an Investinent Stvle 7018 Update,” available
atowen che o peoes Updated version of ibbotson Royer G Chen Zhiwa K Danel Y - 1 and Hu, Wenely Vo Doty as an

nvestiment Style " Cinancial Analvsts Journal May/ lune 2013, updated with 20173%- 7017 data

In the 2018 update on hguidity, ibbotson and Kim reach four broad conclusions (1) liguidity should
be given equal standing to size, value/giowth, and momentum as an investment style, () hquidity,
as measured by stock turnover, I1s an econonically significant indicator of long run returns, (i)
returns from liquidity are sufficiently different fiom the other styles, so thal it 1s not merely a
substitute, and finally, (iIv) a stock's hquichty 1s relatively stable over time, with changes in liquidity
assoclated with changes in valuation

Ashok Abbott also investigated the relative importance of the size and hquidity risk factors * ™' The
author used a multi-factor model including a trading cost measure and a hquidity premium factor
1o assess the absolute contribution for each factor individually, as well as 1in combination with

P ashok Bhardway Abholt (2015) Available hom the auther
" Amweasuie of an individual stock's iguidity with higher levels signitying that the current order flow in the matket can absorb large

volumes of lrading withoul significantly affecting prices

2020 Cost of Capital Annual U S Guidance and Examples Cost of Capital Nawigator
Chapter 4 Basic Bullding Blocks of the Cost of Equity Capital ~ Size Premium fﬁ969



Workpaper 21
Page 34 of 39

other factors, to form an estimate of the combined contribution of the factors considered in the
estimate of the cost of equity capital -

Abbott found significant negative 1elationships between the size of the compaties as measuied by
market value of equity and his tiading cosl measure, stocks of larger fims can be traded at a
lower cosl He found a similar relationship between hquidity and cost of trading As slocks become
mote liquid, trading costs and price impact both decline, as suggested by theory

The Risk Premium Report Study demonstrates that size and fundamental risk of small companies
are corielated (discussed in chapter 10) This leads one to consider that size may, in pait at best,
be a coincident mdicator of fundamental company i1sk

That same relationship may be creating the hquidity effect That 1s, the undetlying nisks of small
companies being greater than those of larger companies imay cause investors 1o shy away from
small companies, valuing their iquidily Thus, reduced hguidity may also be a concident ndicator
of fundamental risk

In measuring the appropriate size premium when estimating the cost of equity capital for a
division or reporting unit of a large public company or a closely held business, one need not
separale the portion of the size premium that may be attributable to an ihiquidity factor One s
estimating the cosl of capital as if the market were pricing the 11sks of the subject business based
on the average risk of other companies of comparable size including any portion of the risks due
to ilhguidity

Conclusion

The tesults confirm that liguidily impacts returns across styles and locations Investing in less
hguid securities enerates higher 1eturns Liquidity seems to be an mvestment style that i1s
cifferent from size o1 value This result seems 1o hold up n almost any equity market subsel and
In any location

This section 1S an excerpt from a new Chattered Financial Analyst’ (CFA) Institute Research
Foundation monograph entitled, "Populaiity A Biidge Between Classical and Behavioral Finance”
by Roger G Ibbotson and colleaques Thomas M Idzorek CFA, Paul D Kaplan, CFA, and James X
Xiong, CFA "

Ameacure o atnmdiaduat stock < L uelity with bugher levels sigmafyineg that the camrent order How m the manket oo abisorh laraon
volutmics of trading wathout siynifie antly affecting phoes

Copyught "018 cEA nshitule Besvareh Toundation Reprodueed from Fopulainty A Bodge Letween Clastinal and Behavioral
Fmance with pemucaaon fron CEA Incutute Becearch oundation Al aghts rescrved

Avcilobie for dovindoad ot
ht, A

the G Avwebsite at cfamstitute arg and Scarch tar "populanty
hhotaon RO Idsoek T H Dimensions, of Populamy ' soural of Forlfolio 17 an:gement Vol 40 No b 1 Special 47th Anniversary
lssue 2014) P 68 14

i i I O T arogo to
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What's Next?

For many years, acadenmics have sought to explamn and understand asset prices, with a stiong
emphasis on market premiums and market anomalies These premiums and anomalies can be
explamed by social o behavioral phenomenon in many settings In a 2014 article, Roger Ibhotson
and Tom Idzorek said, "Mosl of the best-known market premiums and ancmalies can be explained
by an mtuitive and naturally occuining (social or hehavioral) phenomenon observed in countless
settings populanty ™

Popularity

The existence of vanous maiket premiums and anomalies 1s well established in the finance
iterature To date, however, no single agreed-upon explanation for them has emerged Investment
finance 1s largely divided into two camps, classical and behaviotal Classical finance 1s based
maimly on the idea that investors ale nsk averse, so market premiums are generally interpieted as
nsk premiums In behavioral finance, premiums are considered to be the 1esult of either cognitive
errors that investors systematically make or preferences for company o1 security charactenstics
that might not be related to risks We believe that most of the best-known markel premiums and
anomalies can be explained by an intuitive and naturally occurring (social o1 behavioral)
phenomenon ohbserved in countless settings popularity

What Is Popularity?

Populanty 1s the condition of bemng admired, sought after, well-known, and/o1 accepted A wide
range of possible categories — people, food, fashion, music, places 1o live, types of pet, vacation
destinations, television shows, and so on — contain an imphcit populanty spectrum or rank Each
of the categories has various criteria for estimating popularity

For our purposes, the quahty of the ranking ciitenia 1s not important, what 1s important 1s that any
given categoly comprises a natural ordering in which some constituents are more popular than
others Such relative popularity evolves ovel time Some aspects of populatily are syslematic, ol
more o1 less permanent (for example, modern soclety seems to prefer thin to fat, tall to short)
Other aspects of populaiity may he transitory o1 exist only as fads (for example, necktie width, high
-waisled jeans, men weanng wigs) Whether the 1esult of systematic trends or idiosynciatic
evolution, these rankings are In flux Some popular items become relatively less popular, and some
of the unpopular items become 1elatively more populal While unsustamable, some popular tems
will temporaiily hecome even more popular For example, hquidity 1s permanently popular, but on a
relative basis duiing tmes of market distress, it 1s especially sought after Society places a grealer
relative value (monetary or otherwise) on the more popular items

bbhotson, RG Idzorck ™ H himenzions of Populaity  Journal of Porttohe Management Vol A0 No 5 tSpcoaial 40t Anniversaiy
loone 7uld) B o8 A
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In Populaity A Bridge Belween Classical and Behavioral Finance, populanly 1efleis to investor
preferences — that is, how much an asset 1s liked o1 disliked Of course, the primary preference fol
nvestors 1s 1o seek returns  Investors do not know what the 1etuins will be, but they can
distinguish one asset from another in terms of then observable chaiacteristics, for which they may
have clearly defined preferences Thus, even wilh lhe same set of expecled cash flows, mvestors
may have more demand for one asset over anothel, which gives the preferred asset a highel
current price and a fowel expected 1etuin An asset could be hked (o1 dishked) for 1ational ol
irrational reasons ©  In this way, populanty spans ideas from hoth classical and behavioial
finance, thus providing a hridge hetween the two camps

In classical finance, the primary preference, heyond maximizing expecled 1eturn, 1s to take less
nsk This fact has given 1ise to various models that usually assuime no other preferences In the
most well-known model, the capital asset piicing model (CAPM), the only "priced” characteristic 1s
exposwe to undiversifiable market sk We considel a broader set of preferences that lead 1o
other piiced charactenistics, which might mclude the 1ational preferences to reduce catastrophic
losses, Increase hiquidity, be tax efficient, and so on We also consider prefeiences that might be
more In hne with what the hierature considers "hehavioral" such as desinng to hold companies
with strong brands, investments with stiong past price ncreases, or companies thatl have strong
ESG (environmental, social, and goveinance) characteristics

The popularity framework presented i Populaiity A Bridge Between Classical and Behavioral
Finance includes a generalization of a wide range of characteristics in classical finance and
behavioral finance that mnfluence how mvestors value securities We can classify these
characteristics into two hroad categories with two subcategories each as follows

Classical

« Risks. In classical finance, nsk usually refers to fluctuations in asset values, but risk can
be interpreled mote hiocadly as any 11sks to which a rational investor, who assumes away
any real-world frictions in the holding and trading of securities, would be averse Thus,
nsks may be muludimensional, including various types of stock or bond risks, or may aiise
from catastiophic events

o Frictional. These characienstics are often assumed away in classical finance, hut a
1ational nvestor would consicer them IFxamples include laxes, trading costs, and asset
dvistbility

Thiounhout Populanty - Brdoe Betvecon Clhisuncatand ebia ongd Finan ¢ we cdesonhe preferen o5 on the oo for pretercnees
as hewmg either rationed onireiona Rotional 1o sons for preferences are those considered m clasacal hinance hrocdly detmed he
10z 50N melude expeted tetume nsk e widily texes and vading coste Geneally intional preferences are pecuary iational
tecsms for peferen oo generally Cre thooe adentiied m he hiavion] finance and result frion the vanous biates and heunsties
dentithed i that iterature lnabonal preferences are gencily nonpecuntary Although Ihbolson Dienmercr and Siegel (14984
acknowledged the posability of nonperumary secunty charactonstics plevina arele m asset poeng tonch 2.8 i the art markety the
forus was on pecuniary charactenstics, that we consader 0 he subject to rahional preferences Our populanty lramework extends
then dea towational preferences
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Behavioral

o Psychological. Investors consider these characteristics because of then psychological
impact For example, buying a company with a small caibon footprint might make an
investor feel good

o Cognitive. Investors consider these factois or fall to accurately inteipret such factors
because of systematic cognilive errors For example, investois may overvalue the
importance of a company's brand when evaluating its stock because they do not realize that
the value of the brand s alieady embedded m the maiket piice of the stock

Our fourfold classification of security charactlenstics partially overlaps with the threefold
classification in Statman (2017), n which investors are desciibed as holding securities for utilitanan,
expressive, and emotional rea-sons Utiitanan teasons conespond to sk and frictional
charactenistics, and expiessive In and emotional reasons correspond o psychological
characteristics

In Popularity A Bndge Between Classical and Behavioral Finance, we focus primarily on the stock
market, although we believe the concepts can be applied to fixed-income securities, 1eal eslate, and
numerous other real assels Perodically, as necessary, we attempt to distinguish between
characteristics of a company and characteristics of the securty in guestion — both of which can
have attributes that are more o1 less popular among investors Assets aie priced not only by then
expected cash flows hut also by the populanty of the other chaiactenslics associated with the
company or secully The less popular stocks have lower prices (1elative 10 the expected discounted
value of their cash flows), thus higher expected returns Populanty can be related 1o nisk (an
unpopular charactenistic), and it can also be 1elated to other rational preferences Butl popularity can
also be related (o behavioral concepts For instance, investors imay want to brag about then past
winners (or puichase 1ecent winners — for example, in the practice called "window dressing”) or
hold recognizable secuiities that are consistent with then social values Any aspect that can affect
the populaiity of a stock will affect its demand and thus its price

Populatity 1s a brnidge between classical finance and behavioial finance because hoth types of
finance 1ely on preferences Populaiity 1s an expiession of these prefeiences, whether they are
rational, nrational o somewhere in hetween ' Populaiily does not make a value judgment but,
Instead, takes prel-erences as a given and 1ecognizes that preferences can change over tinme
Populanty A Bndge Between Classical and Behavioral Finance 1s presented n an equilibrium
framework, so assel prices and expected 1etuins 1eflect the aggregate impact of nvestor
preferences

Ry dlemand we mean the sumi of the demand of all maked particpants
"he came preference niay be tabonal for sne mvestor civinretonal for cnnther mvestor Forexample b rational for a tascble
mvestar to consider tax elliciency and mational lor nontarable niveston 1o seck out tay efficient mvectments
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Key Things to Remember about the Size Premium

o The size effect 1s based on the empnical ohservation that companies of smaller size aie
associated with greater rnisk and, theiefore, have gireater costs of capital In other woids,
thete 15 a significant (negative) relationship between the size and historical equity
returns — as size decreases, retuins tend to increase, and vice vel sa

» Tiaditionally, small companies are believed 1o have greater required rates of retuin than
large companies hecause small companies aie inherently riskier It 1s not cleat, however,
whether this s due to size itself, ot to anothel factor closely 1elated o size

o The size effect 1s not evident just for the smallest companies, it is evident o all but the
largest groups of companies, cludimg comparies with a market capitalization m excess
of several hillions of dollars However, the size effect 1s gieatest with the smallest
companies

e Small-cap companies tend to outperform large-cap companies over longer periods The
longer the peiiod over which small-cap companies and large-cap companies aie given
to "ace" against each other, the more likely 1t 1s that small cap companies will
outperfoim large-cap companies The size effect tends 1o stabilize over time

e Use sum betas for the development of size premia, and use sum beta within the CAPM
(particularly If dealing with very small companies), hecause sum betas tend to betiel
explain the 1eturns of smaller companies However, in cases in which you do use OLS
betas in CAPM, you should use an OLS-beta detived size premium

e  Rislk Premium Report portfolios do not include start-up and high-fmancial-iisk
companies The returns on these companies could be expected to he high hecause of
then nisk, not hecause of then size

s Despite many chticisms of the size effect, it continues 10 be obseived In data souices
Further, observation of the size effect 15 consistent with a modification of the pure
CAPM Studies have shown the mitations of beta as a sole measuie of 11k The size
premium 1s an empuically derved conrection to the pure CAPM

o The 1980s were not kind to small capiahzation stocks During this period, the size effect
likely was on a cycheal low, or even significantly negalive

o After the mfluence fiom the 1980s 1s 10 the reai-view mnror, small-cap companies seem
to 1regam therr fooling, and the size effect seems to retuin to levels similar to those in the
decades preceding the 1980

o The evidence suggyests thal the size effect has dimimished i sttength in more 1ecent
years, especially when compaied 1o the "eaily years" 19261945, dunng which small-
cap companies outpetformed laige-cap companies by a large degiee

2020 Cost of Capital Annual U S Guidance and Examples Cost of Capital Navigator
Chapter 4 Basic Building Blocks of the Cost of Equity Capital — Size Premium f%
974



Workpaper 21
Page 39 of 39

e The size effect 1s stll significant even after contiolling for the huge small-cap
outperformance of the "eally years” 1926-1945

e |f the valuation analyst 1s estimating the cost of equity capital of a closely held subject
company on an “as if publicly" basis, the valuation assumption 1s that the subject
company would have hquidity (if 1 was public) to approxinately the avelage of
comparable size public companies The size premium m the Cost of Capital Navigator
are appiopriate Lo use in developing the cost of equity capiial without separating the size
effect from the hquidity effect

o The gize effect 1s not without contioversy, noi 1s this contioversy something new
Trachtionally, small companies aie believed to have greater 1equired rates of return than
large companies because small companies are inherently tiskier It 1s not clear, however,
whether this I1s due 1o size itself, o1 to other factors closely related to oi correlated with
size (e g, hiquidity)

e One canthink of nsk i terms of popularity Charactenistics of investments that mvestors
desie are "popular”, while characteristics of investments that investors do not desire aie
not popular  All other things being equal, assets with popular charactenistics will be
priced higher and have lower reluins than assets with unpopular characternistics, which
will be priced lower and have higher returns Populanty can mclude all sorts of othet
characlenstics that do not fit well nto the nsk and return paradigm

e  Most recently (2019), Ibbotson and colleagues Thomas M Idzorek, CFA, Paul D Kaplan,
CFA, and James X Xiong, CFA published a new Chartered Financial Analyst' (CFA)
Institute Reseaich Foundation monogiaph entitled, Popularity A Biidge Between

Classical and  Behavioral  Finance  (available for downicad at  hilips//
wvevd clamatitile coayenacsemehAoundation 2 0Te popalanty bodoge holween
classical and hebavoral finance)
O qoiothe CEAwebste ¢l o vt vand searc b for "populanity’
2020 Cost of Capital Annual U S Guidance and Examples Cost of Capttal Navigator
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Long before the development of modern theories linking risk and expected return,
smart financial managers adjusted for risk in capital budgeting. They realized intu-
itively that, other things being equal, risky projects are less desirable than safe ones.
Therefore financial managers demanded a higher rate of return from risky projects,
or they based their decisions on conservative estimates of the cash flows.

Various roles of thumb are often used to make these risk adjusunents. For exam-
ple, many companies estimate the rate of return required by investors in their securi-
ties and use the company cost of capital to discount the cash flows on all new proj-
ects. Since investors require a higher rate of return from a very risky company, such
a firm will have a higher company cost of capital and will set a higher discount rate *
for its new investment opportunities. For example, in Table 8-1 we estimated that in-
vestors expected a rate of return of .163 or about 16.5 percent from Microsoft com-
mon stock. Therefore, according to the company cost of capital rule, Microsoft should
have been using a 16.5 percent discount rate to compute project net present values.!

This is a step in the right direction. Even though we can’t measure risk or the

. expected return on risky securities with absolute precision, it is still reasonable to as-
sert that Microsoft faced more risk than the average firm and, therefore, should have
demanded a higher rate of return from its capital investments.

But the company cost of capital rule can also get a firm into trouble if the new
projects are more or less risky than its existing business. Each project should be eval-
uated at its own opportunity cost of capital. This is a clear implication of the value-
additivity principle introduced in Chapter 7. For a firm composed of assets A and B,

the firm value is
Firm value = PV(AB) = PV(A) + PV(B) = sum of separatc asset values

Here PV(A) and PV(B) are valued just as if they were mini-firms in which stock-
holders could invest directly. Investors would value A by discounting its forecasted
cash flows at a rate reflecung the risk of A. They would value B by discounting at a
rate reflecting the risk of B. The two discount rates will, in general, be different.

!Microsoft did not use any significant amount of debt financing. Thus its cost of capital is the rate of re-
turn investors expect on its common stock The complications caused by debt are discussed later in this
chapter.
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Figure 9-1 A compari-
son between the com-
pany cost of capital rule
and the required return
under the capital asset
pricing model.
Microsoft’s company cost
of capital is about 16.5
percent. This is the cor-
rect discount rate only if
the project beta is 1.23.
In general, the correct

& « Glw 15
discount rate increases () [ J v Pl AN
. . J 2 o) {‘& 158
as project beta increases. 4 e b E?&“h.%
Microsoft should accept : T s H& TR %%éi%;:
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turn above the security
market line relating re-
quired return to beta.

If the firm considers investing in a third project C, it should also value C as if C
were a mini-firm. That is, the firm should discount the cash flows of C at the ex-
pected rate of return that investors would demand to make a separate invesunent in S
C. The true cost of capital depends on the use to which the capital is put.
This means that Microsoft should accept any project that more than compen- .
sates for the project’s beta. Tn other words, Microsoft should accept any project lying -,
above the upward-sloping line that links expected return to risk in Figure 9-1. If the
project has a high risk, Microsoft needs a higher prospective return than 1f the proj-
ect has a low risk. Now contrast this with the company cost of capital rule, which is
to accept any project regardless of its visk as long as it offers a higher retumn than the
company’s cost of capital. In terms of Figure 9-1, the rule tells Microsoft to accept any
project above the horizontal cost-of-capital line, i.c., any project offering a return of
more than 16.5 percent.
It is clearly sifly to suggest that Microsoft should demand the same rate of re-
turn from a very safe project as from a very risky one. If Microsoft used the company
cost of capital rule, it would reject many good low-risk projects and accept mmany poor
high-risk projects. It is also silly to suggest that just because Duke Power has a low
company cost of capital, it is justified in accepting projects that Microsoft would re- ,
ject. If you followed such a rule to its seemingly logical conclusion, you would think
it possible to enlarge the company’s investment opportuniies by investing a large
sum in Treasury bills. That would make the common stock safe and create a low com-
pany cost of capital ?
The notion that each company has some individual discount rate or cost of cap-
ital is widespread, but far from universal. Many firms require different returns from
different categories of investment. For example, discount rates might be set as {ol-
lows: .

7If the present value of an asset depended on the identity of the company that bought it, present values
would not add up. Remember, a good project is a good project is a good project.

10979



Workpaper 22

- Page 5 of 7
206 PART TWO: Risk
Category Discount Rate
Speculative ventures 30%
New products 20%
Expansion of existing business 15% (company cost of capital)
Cost improvement, known technology 10%

The capital asset pricing model is widely used by large corporations to estimate
the discount rate. It states

Expected project return = 7 = #+ (project beta)(#,, — 7y)

1o calculate this, you have to figure out the project beta. Before thinking about the
betas of individual projects, we will look at some problems you would encounter in
using beta to estimate a company’s cost of capital. It turns out that beta is difficult to
measure accurately for an individual firm: Much greater accuracy can be achieved by
looking at an average of similar companies. But then we have to define similar.
Among other things, we will find that 2 firm’s borrowing policy affects its stock beta.
It would be misleading, e.g., to average the betas of Chrysler, which has been a heavy
borrower, and General Motors, which has generally borrowed less.

The company cost of capital is the correct discount rate for projects that have
the same risk as the company’s existing business but not for those projects that are
safer or riskier than the company’s average. The problem is to judge the relative
risks of the projects available to the firm. To handle that problem, we will need to
dig a little deeper and look at what features make some investments riskier than
others. After you know why AT&T stock has less market risk than, say, Ford Motor,
you will be in a better position to judge the relative risks of capital investment
opportunities.

There is still another complication: Project betas can shift over dme. Some proj-
ects are safer in youth than in old age; others are riskier. In this case, what do we
mean by the project beta? There may be a separate beta for each year of the project’s
life. To put it another way, can we jump from the capital asset pricing model, which
looks out one period into the future, to the discounted-cash-flow formula that we de-
veloped in Chapters 2 and 6 {or valuing long-lived assets? Most of the dme it is safe
to do so, but you should be able to recognize and deal with the exceptions.

We will nse the capital asset pricing model, or CAPM, throughout this chapter.
But don’t infer that the CAPM is the last word on risk and return. The principles
and procedures covered in this chapter work just as well with other models such as
arbitrage pricing theory (APT). For example, we could have started with an APT es-
timate of the expected rate of return on Microsoft stock; the discussion of company
and project costs of capital would have followed exactly.

MEASURING BETAS

Suppose that you were considering an across-the-board expansion by your firm. Such
an investment would have about the same degree of risk as the existing business.
Therefore you should discount the projected flows at the company cost of capital. To
estimate that, you could begin by estimating the beta of the company’s stock.

An obvious way to measure the beta of the stock is to look at how its price has
responded in the past to market movements. For example, in Figure 9-24 and b we
have plotted monthly rates of return from AT&T and Hewlett-Packard against mar-
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Thus we could view the project as offering an expected payoff of .5(1500) + .5(0) =
750, or $750,000, at z = 1 on 2 $125,000 investment at ¢ = 0. Of course, the certainty
equivalent of the payoff is less than $750,000, but the difference would have to be
very large to jusdfy rejecdng the project. For example, if the certainty equivalent is
half the forecasted cash flow and the risk-free rate is 7 percent, the project is worth
$225,500:

CEQ
1+ 53
.5(750)
= 125 4 —~—"~
125 1.07

This is not bad for a $125,000 investment—and quite a change from the negative
NPV that management got by discounting all future cash flows at 25 percent.

NPV = G +

= 225.5, or $225,500

You sometimes hear people say that because distant cash flows are “riskier,” they
should be discounted at a higher rate than earlier cash flows. That is quite wrong:
Using the same risk-adjusted discount rate for each year’s cash flow implies a larger
deduction for risk from the later cash flows. The reason is that the discount rate com-
pensates for the risk borne per period. The more distant the cash flows, the greater
the number of periods and the larger the tors! risk adjustment.

It 1nakes sense to use a single risk-adjusted discount rate as long as the project
has the same market risk at each point in its life. But look out for exceptions like the
electric mop project, where market risk changes as time passes.

N

96 SUMMARY
In Chapter 8 we set out some basic principles for valuing risky assets. In this chap-
ter we have shown you how to apply these principles.to practical situations.

The problem is easiest when you believe that the project has the same market
risk as the company’s existing assets. In this case, the required return equals the re-
quired return on a portfolio of the company’s securities. This is called the company
cost of capital.

Capital asset pricing theory states that the required return on any asset depends
on its risk. In this chapter we have defined risk as beta and used the capital asset pric-
ing model to calculate expected returns.

The most common way to estimate the beta of a stock is to figure out how the
stock price has responded to market changes in the past. Of course, this will give you
only an esumate of the stock’s true beta. You may get a more reliable figure if you
calculate an industry beta for a group of similar compantes.

Suppose that you now have an estmate of the stock’s beta. Can you plug that
into the capital asset pricing model to find the company’s cost of capital? No, the
stock beta may reflect both business and financial risk. Whenever a company bor-
rows money, it increases the beta (and the expected return) of its stock. Remember,
the company cost of capital is the expected return on a portfolio of all the firm’s se- .,
curities, not just the common stock. You can calculate it by estimating the expected
return on each of the securities and then taking a weighted average of these separate
returns. Or you can calculate the beta of the portfolio of securitics and then plug this
asset betz into the capital asset pricing model.

welensierivard T - -
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The company cost of capital is the correct discount rate for projects that have
the same risk as the company’s existing busmess. Many firms, however, use the com-
pany cost of capital to discount the forecasted cash flows on all new projects. This is
a dangerous procedure. In principle, each project should be evaluated at its own op-
portunity cost of capital; the true cost: of capital depends on the use to which the cap-
ital is put. If we wish to estimate the cost of capital for a particular project, it is pro-
Ject risk that counts. Of course the company cost of capital is fine as a discount rate
for average-risk projects. It is also a useful starting point for estimating discount rates
for safer or riskier projects.

We cannot give you a neat formula that will allow you to estimate project betas,
but we can give you some clues. First, avoid adding fudge factors to discount rates to
offset worries about bad project outcomes. Adjust cash-flow forecasts to give due
weight to bad outcomes as well as good; then ask whether the chance of bad outcomes
adds to the project’s market risk. Second, you can often 1dentfy the characteristics of
a high- or low-beta project even when the project beta cannot be calculated directly.
For example, you can try to figure out how much the cash flows are affected by the
overall performance of the economy: Cyclical investments are generally high-beta in-
vestments. You can also look at the project’s operating leverage: Fixed production
charges work like fixed debt charges; 1.e., they increase beta.

There is one more fence to jurnp. Most projects produce cash flows for several
years. Firms generally use the same risk-adjusted rate » to discount each of these cash
Hlows. When they do this, they are implicitly assuming that cumulative risk increases
at a constant rate as you look further into the future. That assurnpton is usually rea-
sonable. Tt is precisely true when the project’s future beta will be constant, i.e., when
risk per period is constant.

But exceptions sometimes prove the rule. Be on the alert for projects where risk
clearly does mot increase steadily. In these cases, you should break the project into
segments within which the same discount rate can be reasonably used. Or you should
vse the certainty-equivalent version of the DCF model, which allows separate risk
adjustments to each period’s cash flow.

USING THE CAPITAL ASSET PRICING MODEL TO CALCULATE
CERTAINTY EQUIVALENTS

‘When calculating present value, you can take account of risk in either of two ways.
You can discount the expected cash flow C; by the risk-adjusted discount rate »:

Alternatively, you can discount the certainty-equivalent cash flow CEQ; by the risk-
free rate of interest 7y:

py = £
1+ 53

In this appendix we show how you can derive CEQ; from the capital asset pricing

model.
We know from our present value formula that 1 -+ 7 equals the expected dollar
payoff on the assct divided by its present value:
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traded, then we cannot calculate the firm’s beta. For
the privately owned firm, we might use the so-
called “pure play” CAPM technique This involves
finding a firm in the same line of business that does
have public equity, estimating its beta, and then us-
ing thus beta as a proxy for that of the small busi-
rness in question

To illustrate the pure play approach, again con-
sider BTG The firm is not publicly traded, so we
cannot estimate its beta. However, data are available
on more established firms, such as Genentech and
Geneuc Indusiries, so we could use their betas as
representative of the biological and genelic engi-
neering industry Of course, these firms' betas
would have © be subjectively modified to reflect
their larger sizes and more established positions, as
well as 1o take account of the differences n the na-
ture of their products and their capital structures as
compared to those of BTG. Still, as long as there
are public companies in similar lines of business
available for comparison, the estimates of their be-
tas can be used to help estimate the cost of capital
of a firm whose equity 15 nor publicly wraded Note
that a “liquidity premium”™ as discussed in Chaprer
3 would also have to be added to reflea the illi-
quidity of the small, nonpublic firm’s stock.

Flotation Costs for Small Issues

When external equity capital is raised, flotation
costs increase the cost of equity capital beyond what
it would be for internal funds. These external flota-
tion costs are especially significant for smaller firms,
and they can substantially affect capmal budgeting
decisions involving external equity funds. To illus-
trate this point, consider a firm that is expected 10
pay constant dividends forever, and hence whose
growth rate is zero. In this case, if F is the percent-
age flotation cost, then the cost of equity capital is
ke = Dy{Pe(1 — F)] The higher the flotation cost,
the higher the cost of external equity.

How big is F? According to the latest Securities
and Exchange Commission data, the average flota-
tion cost of large common stock offerings (more
than $50 million) is only about 4 percent. For a firm
that is expected to provide a 15 percent dividend
yield (ihat is, Dy/Py = 15%), the cost of equuty is
15%/1 — 0.04), or 15.6 percent However, the

Chapter 16 The Cost of Capital 623

SEC’s data on small stock offerings (less than $1
million) show that flotation costs for such issues
average about 21 percent. Thus, the cost of equity
capital in the preceding example would be 15%/
(1 — 0.21), or about 19 percent. When we compare
this 1o the 15.6 percent for large offerings, 1t is clear
that a small firm would have to earn considerably
more on the same project than a large firm. Small
firms are therefore at a substantial disadvaniage be-
cause of the effects of flotation costs.

The Small-Firm Effect

A number of researchers have observed that port-
folios of small-firm stocks have earned consistently
higher average returns than those of large-firm
stocks; this is called the “small-firm effect.” On the
surface, it would seem to be advantageous to the
small firm 10 provide average returns in the stock
market that are higher than those of large firms. In
reality, it is bad news for the small firm; what the
small-firm effect means is that the capital market de-
mands higher returns on stocks of small firms than
on otherwise similar stocks of large firms. There-
fore, the cost of equity capital is higher for small
firms. This compounds the high flotation cost prob-
lem noted above.

It may be argued that stocks of small firms are
riskier than those of large ones and that this ac-
counts for the differences in returns. It is true that
academic research usually finds that betas are
higher on average for small firms than for large
ones. However, the larger returns for small firms
remain larger even after adjusting for the effects
of their higher risks as reflected in their beta
coefficients.

The small-firm effect is an anomaly in the sense
that it is not consistent with the CAPM theory. Sill,
higher returns reflect a higher cost of capital, so we
must conclude that smaller firms do have higher
capntal costs than otherwise similar Jarger firms. The
manager of a smal! firm should tzke this factor into
account when estimating his or her firm's cost of
equity capital. In general, the cost of equity capital
appears to be about four percentage points higher
for small firms (those with market values of less
than $20 million) than for large, New York Stock
Exchange firms with similar risk characteristics.
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Last NA NA 0 0
Days
Lbe
S
2 NA NA 0 1
Days
Loe
S
60 NA NA o} 1
Days
Down
Last NA NA 0 0
Days
Down
Last
20 NA NA 0 0
Days
Down
Last
60 NA NA 0 0
Days
Magnitude - Consensus Estimate Trend
Current Qtr Next Qtr Current Year Next Year
{6/2020) (9/2020) (12/2020) (12/2021)
Qurrent NA NA 2841 25
Days
Ago NA NA 2811 25
30
Days NA NA 281 25
Ago
60
Days NA NA 251 25
Ago
X0
Cays NA NA 233 258
Ago
Upside - Most Accurate Estimate Versus Zacks Consensus
Current Qtr Next Qtr Current Year Next Year
(6/2020) (9/2020) (12/2020) (12/2021)
Most Accurate Estimate NA 281 258
Zacks Consensus Estimate NA 2811 25
Earnings B3P NA 0H0% 089%

Surprise - Reported Earnings History

Quarter

Ending

{3/2020)
Reported 052
Estirate 05-

Quarter
Ending

(12/2019)

034

NA

Quarter

Ending

(9/2019)
094

NA

Quarter
Ending
(6/2019)

0810
0316

Average
Surprise

NA
NA
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Offeence  quifls el  quadd oW 8

Average

Surprise 5{%% (1572% (572‘?3% ﬁ%‘%’ Swemies

Annual Estimates By Analyst
Zacks Premium Subscription Rezuired Leam more

Quick Links =

Market ' ' atch

g ACCREDITED
BUSINESS
BBB.

This page has not been authori\éd, sponsored, or otherwise approved or endorsed by the companies represented hereinSEach of the company logos
represented herein are trademarks of ; eri\bn MediagMcrosoft CorporationgNasdaz, IncgDow Jones & CompanygForbes Media, LLCglnvestor's Business
Daily, Inciand Morningstar, Inch

Copyright 2020 Zacks Investment Research | 10 S Riverside Pla\a Suite #1600 | Chicago, IL 60606

Atthe center of evenything we do is a strong commitment to independent research and sharing its profitable discoveries with investors5This dedication to
giving investors a trading advantage led to the creation of our proven Zacks Rank stock#ating system5Since 1988 it has more than doubled the S&P - 00
with an average gain of +2483% per year5These returns cover a period from January 1, 1988 through July 6, 20205Zacks Rank stock#ating system returns
are computed monthly based on the beginning of the month and end of the month Zacks Rank stock prices plus any diidends received during that particular
monthSAsimple, ezuallyAveighted average return of all Zacks Rank stocks is calculated to determine the monthly return5The monthly returns are then
compounded to arrive at the annual return50Only Zacks Rank stocks included in Zacks hypothetical portfolios at the beginning of each month are included in
the return calculations5Zacks Ranks stocks can, and often do, change throughout the month5Certain Zacks Rank stocks for which no month7end price was
available, pricing information was not collected, or for certain other reasons have been excluded from these return calculations5

: isit performance for information about the performance numbers displayed above5

; isit wwwd/acksdatafom to get our data and content for your mobile app or website5

Real time prices by BATS5Delayed zuotes by Sungard5

NYSE and AVEX data is at least 20 minutes delayed5SNASDAQ data is at least 1- minutes delayed5
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n Signin Menu

£a ZACKS Joi
More | 000 |
Ameren Corporation (AEE)
(Real Time Quote fiom BATS
$79.51 USD
D07 (4) 09%)
Undiated Jul - 1, 2020 0~ 00 FMET

Add to portfolio .

Zacks Rank:
o OBEEE
C Value | ¢ Growth| b Momentum | [§) vGM Style Scores
Industry Rank:
Bottom 33%(169 out of 253)
Industry: Wility - Hectric Power
View All Zacks #1 Ranked Stocks
Ameren Corporation (AEE) Quote Overview » Estimates » Ameren Corporation (AEE) Detailed Estimates
Detailed Estimates
Estimates
Next Report Date "BMOg/7/20
Current Quarter 0.95
EPS Last Quarter 0.59
Last EPS Surprise -16.90%
ABR 1.55
Eamings ESP 0.00%
Current Year 346
Next Year 3.78
EPS (TTM) 3.16
P/E (F1) 23.15
*BMO = Before Market Open  *AMC =After Market Close
Growth Estimates AEE IND S&P
Curent Qtr (06/2020) -157 9891 £0.18
Next Qtr (05/2020) 786 1330 L2767
Current Year (12/2020) - 23 410 NA
Next Year (12/2021) 529 1000 26-7
Past 9 Years 8-0 930 NA
Next 9 Years 630 8.-0 NA
PE 2-.19 13.20 27.-9
PEG Ratio - 7- 275 NA

Learn More About Estimate Research
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See Brokerage Recommendations

See Earnings Report Transcript
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Premium Research for AEE

Zacks Rank

Zacks Industry Rank

Zacks Sector Rank

Style Scores

Eamings ESP

Research Reports for AEE

( = Change in last - 0 days)

@ View All Zacks Rank #1 Strong Buys

More Premium Research» »

Hold {%);

Bottom - 3% (193 out of 29- )

Bottom - 1% (11 out of 16)

C Value | C Growth | D Momentum |[£} vam
0 00%

Analyst | Snapshot

Research for AEE
Chart for AEE
Chants for AEE ‘
1 i s
A e
N 1/ ' /‘\, -
e N
IIOREN " J‘n'
July 31 2020 © quoten #dis com

Interactive Chart | Fundamentat Charts

Sales Estimates

Current Qtr Next Qtr Current Year Next Year
(6/2020) (9/2020) {12/2020) (12/2021)
Zacks Consensus Estirate 1.73B 1818 9558 6--B
#of Estimates 2 2 - -
Hgh Estimete 175B 18-B 60-B 6-88
Low Estirrate 1788 180B 9598 6258
Year ago Sales 1-38 1668 951B 9558
Year over Year Growth Est. 826% - 2% 1-6% 962%
Earnings Estimates
Current Qtr Next Qtr Current Year Next Year
(6/2020) (912020} (12/2020) (12/2021)
Zacks Consensus Estirate 059 197 - 76 - 83
#of Estinates - - 9 )

10995



Most Recent Consensus
Hgh Estimate
Low Estirate
Year ago BPS

Year over Year Growth Est

Curren
(6/2020)

0%
050
082
-157%

Next
9/2020)

108
192
178
7 86%

Current Yegg
(12/2020)

- 90
-72
--9
- 23%

Workpaper 24
Page 11 of 305

Next Yegp,
(12/2021)

-39
- 87
- 76
503%

Agreement - Estimate Revisions

Current Qtr
(6/2020)

W
Last
8
Days

W
Last

-0
Days

V)
Last
60
Days

Down
Last
8
Days

Down
Last
-0
Cays

Bown
Last
60
Days

Next Qtr
(9/2020)

Current Year
(12/2020)

Next Year
(12/2021)

Magnitude - Consensus Estimate Trend

Current Qtr
(6/2020)

Qurrent 0859

8 Days
Ago
-0
Days 035
Ago

60

Days 038
Ago

50

Days 039
Ago

057

Next Qtr
(9/2020)

197

197

190

175

173

Current Year
{12/2020)

- 76

- 76

- 70

-7

-7

Next Year
(12/2021)

- 83

- 83

Upside - Most Accurate Estimate Versus Zacks Consensus

Most Accurate Estimate
Zacks Consensus Estimate
Earnings ESP

Current Qtr
(6/2020)

059
059
000%

Next Qtr
{9/2020)

199

Current Year
(12/2020)

- 79
- 76
4 28%

Next Year
(12/2021)

- 86
- 83
D72%

Surprise - Reported Earnings History

Quarter
Ending
(3/2020)
Reported 095
Estirate 081

[T JUPS ~an

Quarter
Ending
(12/2019)
0-3
0-1

~on

Quarter Quarter
Ending Ending
{9/2019) (6/2019)
178 082
176 089

Ana

~a

Average
Surpnise
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uiierence .1 U.Uo (V] 4.0 WL
Quarter Quarter Quarter Quarter Avera

swpse  ERWR N0 ohor @y S

Quarterly Estimates By Analyst

Zacks Premium Subscription Rezuired Leam more

Annual Estimates By Analyst
Zacks Premium Subscription Rezuired Leam more -

Quick Links

Market "' atch

ACCREDITED
BUSINESS

This page has not been authori\éd, sponsored, or otherwise approved or endorsed by the companies represented herein. Each of the company logos
represented herein are trademarks of ; eri\bn MediagMcrosoft CorporationgNasdaz, Inc.qDow Jones & CompanyqgForbes Media, LLCqlnvestor's Business
Daily, Inc.gand Momingstar, Inc.

Copyright 2020 Zacks Investment Research | 10 S Riverside Pla\a Suite #1600 | Chicago, IL 60606

At the center of evenything we do is a strong commitment to independent research and sharing its profitable discoveries with investors. This dedication to
giving investors a trading advantage led to the creation of our proven Zacks Rank stock4ating system. Since 1533 it has more than doubled the S&P 900
with an average gain of +27.- - % per year. These returns cover a period from January 1, 1533 through July 6, 2020. Zacks Rank stock4ating system returns
are computed monthly based on the beginning of the month and end of the month Zacks Rank stock prices plus any dividends received during that particular
month. Asimple, ezuallydweighted average return of all Zacks Rank stocks is calculated to determine the monthly return. The monthly returns are then
compounded to arrive at the annual return. Only Zacks Rank stocks included in Zacks hypothetical portfolios at the beginning of each month are included in
the return calculations. Zacks Ranks stocks can, and often do, change throughout the month. Certain Zacks Rank stocks for which no month4end price was
available, pricing information was not collected, or for certain other reasons have been excluded from these return calculations.

 isit performance for information about the performance numbers displayed above.

; isit www. Vacksdata. com to get our data and content for your mobile app or website.

Real time prices by BATS. Delayed zuotes by Sungard.

NYSE and AVEX data is at least 20 minutes delayed. NASDAQ data is atleast 19 minutes delayed.
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7/31/2020 DUK Duke Energy Corporation - Detalled Estimates - Zacks com
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DUK Duke Energy Corporation - Detailed Estimates - Zacks com

P e e o
e AT Cod e

ot Sl L ot [

_Quote or Search ) ’

~ ]

Duke Energy Corporation (DUK)
(Real Time Quote from BATS)

$84.60 usp
+0 N0 C4

Updated Jul 31, 2020 03 56 PM ET

E BN &)

Zacks Rank

asen [ (4[]

Style Scores.

C Value| B Growth | D Momentum |{_]VGM
Industry Rank.

Bottom 33% (169 out of 253)

try=tdtrivty-—Ft

Duke gt gy CorfibRtivre(RIK)KQuote Overview » Estimates » Duke Energy Corporation {DUK) Detalled Estimates

Detailed Estimates

Eer Symbol

Estimates

Next Report Date ~ ®7°8/10/120 Earnings ESP -0 10%
Current Quarter 104  Current Year 505
EPS Last Quarter 114 Next Year 526
Last EPS Surpnise 5 79%  ERPS TIM: 496
-BP 250 P/E(F1) 16 75

*BMOQ = Before Market Open
Growth Estimates
Current Qtr (06/2020)
Next Qtr (09/2020)
Current Year (12/2020)
Next Year (12/2021)
Past 5 Years
Next 5 Years
PE
PEG Ratio
Learn More About Estimate Research
See Brokerage Recommendations

See Earnings Report Transcript

“AMC = After Market Close

DUK IND s&p
714 48 40 -50 17
056 1278 24 84
020 290 NA
416 960 26 34
250 580 NA
430 720 NA
1675 1830 2435
386 254 NA

https /iwww zacks com/stock/quote/DUK/detalled-estimates

2/5
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7/31/2020 DUK Duke Energy Corporation - Detalled Estimates - Zacks com
i . B NN o oo b Tl Fgmvron 7 YT TroaT ml
I
Zacks Research is Reported On ’ 677 BBHB Rating A+
i R
BB St P dile

. > 8

Ttus page has not been authotized sponsored or othenwvise approved or endorsed by the companics iepiesented herein Each of the company logos represented heren are trademarks of
Venzon fedia Microsoft Corporation Hasdaq Inc Dow Jones & Company Forbes Media LLC Investor s Business Daily Inc  and Morningstar Inc

Copynght 2020 Zacks Investment Reseaich | 10 $ Riverside Plaza Suiie #1600 | Chicago IL 60606

At the center of everything we do 1s a strong commitment to mdependent research and sharning its profitable discovenes with investors This dedication to giving nvestors a irading
advantage led 1o the creation of our proven Zacks Rank stock rating system Since 19881t has more than doubled the S&P 500 with an average gamn of +24 33% per year These returns
cover a period from January 1 1988 through July 6 2020 Zachs Rank stock-rating system returns are computed monthly based on the begmning of the month and end of the monih Zacks
Rank stoch prices plus any dividends received during that particular month A simple equally-weighted average refurn of all Zacks Rank stocks 1s calculated to determine the monthly retuin
The monthly returns are then compounded to arnve at the annual retum Only Zacks Rank stocks included in Zacks hypothetical porfolios at the beginning of each month are included in the
return calculations Zacks Ranks stocks can and often do change throughout the month Certain Zacks Rank stocks for wiich no month-end pnce was available pneing information was not
collecled or {or certan other reasons have been excluded from these return calculations

visit performance for information about the performance numbers displayed above
Visit www zacksdata con to get our data and content for your mobile app or website
Real time prices by BATS Delayed quotes by Sungard

NYSE and AMEX data is at least 20 ninutes delayed NASDAQ data s at least 15 minutes delayed

https /iwww zacks com/stock/quote/DUK/detalled-estimates 5/5

11000



7/31/2020

DUK Duke Energy Corporation - Detalled Estimates - Zacks com

Workpaper 24
Page 16 of 305

{_Quote or Search ) I

Up Last 7 Days 0 0 0 0
Up Last 30 Days 3 0 1 1
Up Last 60 Days 3 1 1 1
Down Last 7 Days o 0 0 0
Down Last 30 Days 0 2 5 5
Down Last 80 Days 1 2 4 4
Magnitude -~ Consensus Estimate Trend
Current Qtr Next Qtr Current Year Next Year
(6/2020) (9/2020) (1212020) (1212021)
Current 104 178 505 526
7 Days Ago 104 178 505 526
30 Days Ago 098 184 513 544
60 Days Ago 100 176 510 543
90 Days Ago 105 174 510 543
Upside - Most Accurate Estimate Versus Zacks Consensus
Current Qtr Next Qtr Current Year Next Year
(6/2020) (9/2020) (12/12020) (1212021)
Most Accurate Estimate 104 176 505 526
Zacks Consensus Estimate 104 178 505 526
Earnings ESP ARNI AR 0 00% 0 00%

Surprise - Reported Earnings History

Quarter Ending

Quarter Ending

Quarter Ending

Quarter Ending

Average Surprise

(312020} (12/2019) (9/2019) (6/2019)

Reported 114 091 179 112 NA
Estimate 121 088 169 098 NA
Difference -007 003 010 014 005
Surprise AT Sal LG 14 70 LA

Quarterly Estimates By Analyst
Zacks Premium Subscription Required | earts miore

Annual Estimates By Analyst
Zacks Premium Subscription Required Learn mioe
SN, T Temp
oo v - =

Rezc Cran Bovoo” o oow L8

Yy Acco. -

https /iwww zacks com/stock/quote/DUK/detalled-estimates

£ Download on the

« App Store
GETITON

» Google Play

4/5
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DUK Duke Energy Corporation - Detalled Estimates - Zacks com

Vs EFARINAN
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glote or Search ;)

Zacks Rank

Zacks Industry Rank
Zacks Sector Rank

Style Scores

Earnings ESP

Research Reports for DUK

(=~ w = Change In last 30 days)

View All Zacks Rank #1 Strong Buys

More Premium Research » »

V sell

Bottom 33% (168 out of 253)

Bottom 31% (11 out of 16)

C Value | B Growth| D Momentum|DVGM

-0 10%

~nalyst | Snapshot

Research for DUK

Chart for DUK

Charts for DU

July 31 2020

Interactive Chart | Fundamental Charts

Sales Estimates

~N—

e
’

© quote -diacom

Current Qtr Next Qtr Current Year Next Year
{6/2020) (9/2020) (12/2020) {12/2021)
Zacks Consensus Estimate 5758 6 94B 24 85B 2568B
# of Estimates 2 2 3 3
High Estimate 5 86B 6 99B 25028 26288
Low Estimate 5658 6898 24 65B 24 898
Year ago Sales 587B 694B 25 08B 24 85B
Year over Year Growth Est -2 03% 000% -0 90% 332%
Earnings Estimates
Current Qtr Next Qtr Current Year Next Year
(6/2020) (9/2020) {1212020) (1212021}
Zacks Consensus Estimate 104 178 505 526
# of Estimates 5 4 6 [
Most Recent Consensus 105 179 505 519
High Estimate 105 183 510 544
Low Estimate 101 169 500 516
Year ago EPS 112 179 506 505
Year over Year Growth Est -7 14% -0 56% -020% 4 06%

Agreement - Estimate Revisions

https /fiwww zacks com/stock/quote/DUK/detailed-estimates

3/5

11002



Workpaper 24
Page 18 of 305

7/31/2020 EIX Edison International - Detailed Estimates - Zacks com
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Join Sign In Help
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Our Research, Your Success

acks Research
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https /iwww zacks com/stock/quote/ElX/detalled-estimates 1/5
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EIX Edison International - Detalled Estimates - Zacks com

P A N Lz sz i

Vi

B ln. Quote or Search ) ’

|

Edison International (EIX)
{Real Time Quote from BATS)

$55.54 usp
V067 220,

Updated Jul 31, 2020 03 56 PM ET

___Zacks Rank
sroi ()3 (J0)
Style Scores.
B Value | D Growth | A Momentum |DVGM
Industry Rank-
Bottom 33% (169 out of 253}

try>

etk

Edisow inletaativhaiREIX¢ QtittekOverview » Estimates » Edison International (EIX) Detailed Estimates

Detailed Estimates

Estimates

Next Report Date 11/3/20  Earnings ESP
Current Quarter 145  Current Year
EPS Last Quarter 100 Next Year
Last EPS Surprise 891%  EPSITTM)
ABR 167 P/E (F1)

Growth Estimates

Current Qtr (09/2020)

Next Qtr (12/2020)

Current Year (12/2020)

Next Year (12/2021)

Past 5 Years

Next 5 Years

PE

PEG Ratio

Learn More About Estimate Research
See Brokerage Recommendations

See Earnings Report Transcnpt

-0 63%
444
452
411
1212

EIX
-268
3030
-5 53

180
240
330
1212
363

Enter Symbo!

IND
57 851
18 80
-3 10
1000
580
730
18 20
249

S&P
5017
2464

NA
26 34
NA
NA
2435
NA

https //www zacks com/stock/quote/ElX/detalled-estimates

25
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7/31/2020 EIX Edison international - Detailled Estimates - Zacks com
- FERa RN [ L M T et w7 s kit ferirn (m’ Search )
Up Last 7 Days 2 2 1 2
Up Last 30 Days 2 2 3 4
Up Last 60 Days 2 2 2 3
Down Last 7 Days 0 0 0 0
Down Last 30 Days 0 1 1 1
Down Last 60 Days 0 1 1 1
Magnitude - Consensus Estimate Trend
Current Qtr Next Qtr Current Year Next Year
(912020} (1212020} (12/2020) (1212021)
Current 145 129 444 452
7 Days Ago 144 127 443 452
30 Days Ago 141 132 444 451
60 Days Ago 141 132 4 44 452
90 Days Ago 131 149 447 456
Upside - Most Accurate Estimate Versus Zacks Consensus
Current Qtr Next Qtr Current Year Next Year
(9/2020) (12/2020) {12/2020) (12/2021)
Most Accurate Estimate 144 129 444 452
Zacks Consensus Estimate 145 129 444 452
Earnings ESP 0BG 0 00% RGOS 0 00%
Surprise - Reported Earnings History
Quarter (Eer;zd(;;g) Quarter (E;;a;g) Quane”—:;;;(;:g) Quarter (Eg?zdol:g) Average Surprise
Reported 100 063 099 149 NA
Estimate 111 077 104 153 NA
Difference -0 11 -014 -005 -004 -009
Surprise ESAES 1518 . -4 81 A G oen

Quarterly Estimates By Analyst

Zacks Premium Subscription Required Learn niore

Annual Estimates By Analyst

Zacks Premium Subscription Required Learn more

MeiAT C iRa
o e N~ =
Sevv ces Yy Aseo. T smiSivoe” =otow UE
£ Download on the
| App Store
GETITON
Google Play
https /iwww zacks comy/stock/quote/ElX/detalled-estimates 4/5
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7/31/2020 EIX Edison International - Detailed Estimates - Zacks com
IR ontn Farmmm Wrvemve Foaem ot = ¥ e Grmy vy @ ’
I

Zacks Research s Reported On BBO Rating A+

LI R SR

Cled fer P il

This page has not been authorized sponsored of otherwise approved or endorsed by the companies represented herein Each of the company logos represenied herein are trademarks of
Venzon Media Microsoft Corporation Nasdag Inc Dow Jones & Company Forbes Media LLC Investor's Business Dady Inc and Merningstar Inc

Copynght 2020 Zacks Invesiment Research | 10 S Riverside Plaza Sute #1600 | Chicago 1L 60608

At the center of everything we do 1s a strong commitment to independent research and shanng s profitable discovenies with investors This dedication to giving mvestors a lrading
advantage led to the creation of our proven Zacks Rank stock-rating system Since 1988 it has more than doubles the S&P 500 with an average gain of +24 33% per yesar These returns
cover a penod from January 1 1988 through July 6 2020 Zacks Rank stock tating system retins are computed monthly based on the begmning of the month and end of the month Zacks
Rank stock prices pius any dividends received during that particular month A simple equally-weighted average return of all Zacks Rank stocks 15 calculated to determine the monthly return
The monthly returns are then compounded to atrive at the annual return Only Zacks Rank stocks included in Zacks hypothetical portfolios at the beginmng of each month are included in the
return calculations Zacks Ranks stocks can and often do change throughout the month Certain Zacks Rank stocks for which no month-end price was available pnicing information was not
coliected or for certan other reasons have been excludert from these return calculations

Visit performance for information about the performance numbers displayed above
Visit www zacksdata com to get our data and content for your mobie app or website
Real ime prices by BATS Delayed quotes by Sungard

NYSE and AMEX dala is at least 20 minutes delayed NASDAQ data s at least 15 nunutes delayed

hitps //www.zacks com/stock/quote/ElX/detalled-estimates 5/5
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7/31/2020 EIX Edison International - Detalled Estimates - Zacks com
AN Taotd Tgrrone owaeedt. o Foaws Fuitnoe ¥eiens. (Quote or Search )

Zacks Rank /s Hold [" |

Zacks Industry Rank Bottom 33% (169 out of 253)

Zacks Sector Rank Bottom 31% (11 out of 16)

Style Scores
v B Value| D Growth| A Momentum |[ JVGM

Earnings ESP -0 63%
Research Reports for EIX Analyst | Snapshot

(2 w = Change In last 30 days)
View All Zacks Rank #1 Strong Buys

More Premium Research » »

Research for EIX

Chart for EIX

Charts for EIX

[
s Tut "
July 3t 2020 © quaternnd s.com

Interactive Chart | Fundamental Chatts

Sales Estimates

Current Qtr Next Qtr Current Year Next Year
(9/2020) {12/2020) (12/2020) {12/2021)
Zacks Consensus Estimate 3 98B 306B 12798 1327B
# of Estimates 2 2 3 3
High Estimate 4078 307B 12 998 13 598
Low Esttmate 3898 306B 12 66B 12838
Year ago Sales 3748 297B 12358 12798
Year over Year Growth Est 637% 320% 3 58% 3 75%
Earnings Estimates
Current Qtr Next Qtr Current Year Next Year
(9/2020) (12/2020) (12/2020) (1212021}
Zacks Consensus Estimate 145 129 444 452
# of Estimates 4 4 5 5
Most Recent Consensus 152 110 434 459
High Estimate 156 144 449 462
Low Estimate 122 110 434 443
Year ago EPS 149 099 470 444
Year over Year Growth Est -268% 30 30% -5 3% 1 98%

Agreement - Estimate Revisions

https /iwww zacks com/stock/quote/ElX/detailed-estimates

3/5
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7/31/2020 ETR Entergy Corporation - Detalled Estimates - Zacks com
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713112020 ETR Entergy Corporation - Detalled Estimates - Zacks com
htane EFiaid 3.78T [ a3 (S U e Quote or Search i*-) I
Entergy Corporation (ETR) Add to portfo, = o
(Real Time Quote from BATS) —=-
Zacks Rank:
$105.12 usD 2Buy D i
4046 (046 Style Scores:
Updated Jul 31, 2020 03 56 PM ET B Value| C Growth | C Momentum |[: |VGM
Industry Rank:
Bottom 33% (169 out of 253)
industry—ttrity~—Etestre-Power
Entbegy QoZpokatidrRETR Y HatkOverview » Estimates » Entergy Corporation (ETR) Detailed Estimates
Detalled Estimates Enter Symbol
Estimates
Next Report Date 11/4/20  Earnings ESP -1 45%
Current Quarter 247 Current Year 554
EPS Last Quarter 137  Next Year 594
Last EPS Surprise 1138% ERS(TTM: 571
BR 146 P/E (F1) 18 80
Growth Estimates ETR IND S&P
Current Qtr (09/2020) -198 57 51 -50 17
Next Qir (12/2020) 882 18 80 -24 64
Current Year (12/2020) 259 -310 NA
Next Year (12/2021) 722 10 00 26 34
Past 5 Years -120 580 NA
Next 5 Years 570 730 NA
PE 18 80 18 20 24 35
PEG Ratio 328 249 NA
Learn More About Estimate Rescarch
See Brokerage Recommendations
y See Earnings Report Transcript
https /iwww zacks com/stock/quote/ETR/detalled-estimates 2/5
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7/31/2020 ETR Entergy Corporation - Detalled Estimates - Zacks com
1 s o e L e T T IS E N e R R ¥R rneie W:) ]
Up Last 7 Days 1 0 1 1
Up Last 30 Days 1 0 2 1
Up Last 60 Days 1 [¢] 3 2
Down Last 7 Days 0 1 0 0
Down Last 30 Days 1 2 0 0
Down Last 60 Days 1 2 0 0
Magnitude - Consensus Estimate Trend
Current Qtr Next Qtr Current Year Next Year
{9/2020) (12/2020) (12/2020) {12/2021)
Current 247 074 554 594
7 Days Ago 247 075 554 504
30 Days Ago 258 063 554 594
60 Days Ago 258 0863 553 593
90 Days Ago 249 080 550 594
Upside - Most Accurate Estimate Versus Zacks Consensus
Current Qtr Next Qtr Current Year Next Year
(9/2020) (12/2020) (12/2020) (12/2021)
Most Accurate Estimate 244 078 561 592
Zacks Consensus Estimate 247 074 554 594
Earnings ESP 1457 Az “ 26« RORCYaN

Surprise - Reported Earnings History

Quarter Ending

Quarter Ending

Quarter Ending

{6/2020) {3/2020) {12/2019)
Reported 137 114 068
Estimate 123 094 066
Difference 014 020 002
Surprise “1og Laooen v

Quarter Ending
(9/2019)

252
231
o221

“0o .

Average Surprise

Quarterly Estimates By Analyst

Zacks Premium Subscription Required Learn more

Annual Estimates By Analyst

Zacks Premum Subscription Required t earn mote

https //www zacks com/stock/quote/ETR/detalled-estimates

g Zzeiz Yoo 2 Ape

2 Download on the

| App Store

» GETITON

Google Play

4/5
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7/31/2020 ETR Entergy Corporation - Detailed Estimates - Zacks com
| oy ra N Fopeminze Sprgpetv R ocanagy eyt Febaprton Vo Tl ) ’
[
Zacks Research s Reported On e L R
P 3 ACCREDITED m:f):zjt:u:\?::?v
! ‘\733'33 ‘.‘BUS‘NESS; " Cheb 1o 8 hle

This page has not becn authorized sponsored or otherwise approved or endorsed by the companies represented herein Each of the company logos represented herein are trademarks of
Venzon Media Microsoft Corporation Nasdaq Inc Dow Jones & Company Forbes Media LLC Investor's Business Daily Inc and Morningstar (nc

Copynght 2020 Zacks Investment Research | 10 S Riverside Plaza Sute #1600 | Chicago IL 50606

At the center of everything we do s a strong commitment to independent research and sharing its profitable discovernies with nvestors This dedication to giving investors a lrading
advantage led to the creation of our proven Zacks Rank stock-rating system Since 1988 it has more than deubled the S&P 500 with an average gain of +24 33% per year These returns
cover a penod from January 1 1988 through July 6 2020 Zacks Rank stock rating system returns are computed monthly based on the beginning of the month and end of the month Zacks
Rank stock prices plus any dividends receved duiing that particular menth 4 simple equaily-weighted average 1eturn of all Zacks Rank stocks 1s calculated to determine the monthly return
The monthly returns are then compounded to arnve al the annual ieturn Only Zacks Rank stocks included in Zacks hypothetical portfohios at the beginning of each month are included i the
return calculations Zacks Ranks stocks can and often do change throughout the month Cerntany Zacks Rank stocks for which no month-gnd price was available pncng information was not
collected or for cettain other reasons have been excluded from these return calculations

Visit performance for information about the performance numbers displayed above
Visit www zacksdata com to get our data and content for your mobile app or website
Real time prices by BATS Delayed quotes by Sungard

NYSE and AMEX data 1s at least 20 minutes delayed NASDAQ data s at least 15 minutes delayed

https /iwww zacks com/stock/quote/ETR/detalled-estimates

5/5
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ETR Entergy Corporation - Detalled Estimates - Zacks com
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Gaviize ( Quote or Search

Zacks Rank
Zacks Industry Rank
Zacks Sector Rank

Style Scores

Earnings ESP
Research Reports for ETR

(~ w = Change n last 30 days)
View All Zacks Rank #1 Strong Buys

More Premium Research » »

oy Buy

Bottom 38% (158 out of 253)

Bottom 31% (11 out of 16)

B Value| C Growth| C Momentum |[_]VGM

-1 45%

Analyst | Snapshol

Research for ETR

Chart for ETR

Charts far ETR
|

=

' '
'l 'ul

| ,
7 \ ~
EMV\ J»J;;*/r'/ ..

At
July 31 2020 © quote ndiaicam

Interactive Chart | Fundamentai Charts

Sales Estimates

Current Qtr Next Qtr Current Year Next Year
{9/2020) (12/2020) (12/2020) (12/2021)
Zacks Consensus Estimate 3258 2508 11138 11 30B
# of Estimates 1 1 3 3
High Estimate 3258 2508 11 88B 11 998
Low Estimate 3258 2508 10 64B 10 848
Year ago Sales 314B 2 46B 10 88B 14138
Year over Year Growth Est 3 46% 152% 2 35% 146%
Earnings Estimates
Current Qtr Next Qtr Current Year Next Year
(9/2020) (1212020} {12/2020) {1212021)
Zacks Consensus Estimate 247 074 554 594
# of Estimates 4 4 4 5
Most Recent Consensus 110 247 561 602
High Estimate 271 119 561 602
Low Estimate 213 047 548 590
Year ago EPS 252 068 540 554
Year over Year Growth Est -1 98% 8 82% 2 59% 7 26%

Agreement - Estimate Revisions

https /iwww zacks com/stock/quote/ETR/detalled-estimates

3/5
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(Real Time Quote from BATS;
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81-05 (81-16%)
Updated Jul 1, 20200 -00 AVIET

Join

Sign In
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Add to portfolio
td(kac d. k-
oo ¢ [BEHEBE
SO/ & oiva
I ¢ BvE! Nio» 3@BdboDv. @D Al Nb
Al ua@\ d. k-
Bo(D 0GR Unu@o#ihi)
Al ua@V-ZdGow/ ( Owd o» vi
| w» e d( kagpdc d. kv/ B@(ka
@
Aet, |mA(LEAe)Quo@c rvirwy cara@dFacdhet, | (ldde)d v/ ara@Dd@a
| v@W// ore@D dQa
naGl d@a
Next Report Date 'Bb. 526216
Current Quarter 447
EPS Last Quarter 615
Last EPS Surpnse 3e
ABR 166
c
Eamings ESP 666G
Current Year opbh
Next Year 456
EPS (TTM) A6
P/E (F1) 16170

Nio» CbaraGld d@a
Current Qtr (06/2020)
Next Qtr (04/2020)
Current Year (12/2020)
Next Year (12/2021)
Past 7 Years

Next 7 Years

PE

PEG Ratio

Mdi. d oive Rou@atlh d@c vavdi(S

*BMO = Before Market Gpen

Ae
12- 5
NA
8-0
-0

260
205
942

B
7971
1550
8-10
10-00
750
%0
15-20
23

*AMC = After Market Close
&PI

018

2363

26- 3

23-7
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I ivDwD ¢ vavdi( Sdbidhk e

rd(kac d. k
: d( kao/ uaGVe d. k
: d( kadv( @ic d. k
QW& oiva
mii. wgam&l!
vavdi(Sc vToiGébick e
(a w = Change In last . 0 days)

@ | w» @®: d{ kac d. kqd&Bo. gBuVa

boivd ivDwD ¢ vavdi( Ssas

Co8 (i}

Bottom 5% (175 out of 27. )

Bottom 1% (11 out of 16)

| ¢ dival dNio» S8Bb oDv. @D} No
0-00%

Analyst@Snapshot

vavdi(Sdbicke

t Sdi@bid e

Chaits for IDA

f

PETAl t ~

1% ‘/ [ ’/ - e
Y. AV

-t o
July 31 2020 © quoteniedis com

Interactive Chart | Fundamental Charts

&d8aamaQ@D d@a
tunv @Qoc 3vY@Qlc tunv @Hvdic 3vY@Hvdic
H2616) B21616) B12616) B12614)
Zacks Consensus Estimate 0-00M NA NA NA
#of Estimates NA NA NA NA
Hgh Estimete NA NA NA NA
Low Estirate NA NA NA NA
Year ago Sales 16-40M 56- 2M 1- 7B NA
Year over Year Growth Est- NA NA NA NA
mdi. wgaema G d@a
tunv @G 3vyanee tunv GHvdic 3vY@Hvdic
B 21616) BR1616) B12616) B121614)
Zacks Consensus Estirate 115 NA 377 390
#of Estimates 1 NA 1 1
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tuivy 3vY t unv. GHvde 3vY@Hvgic
Most Recent Consensus E26 meﬂ‘% B126 @126
Hgh Estimete 1-15 NA 377 390
Low Estimate 1-15 NA 377 390
Year ago BPS 107 105 361 377
Year over Year Growth Est- 12- 5% NA 8l- 0% - 0%
egivvDv. @amaQD d@c vrwawe. a
t unv, @Gc 3vYaQec t v @Hvdic 3vY@Hvdic
B 21616) B21616) RB12616) B121614)
Up
& 0 NA 0 0
Days
W
Last 0 NA 0 0
Days
Lo
S
60 0 NA 0 0
Days
Down
& 0 NA 0 0
Days
Down
st 0 NA 0 0
Days
Down
Last
60 0 NA 0 0
Days
b dg. v@/ vad 0. av. auaarm@? d@«iv. /
t uity @QGc 3vY@Qhe twiv @Hvdic 3vY@Hvdic
H21616) BR1616) B12616) B12614)
Current 1-15 NA 377 390
9 Days
Ago 1-15 NA 377 390
0
Days NA NA 377 390
Ago
60
Days NA NA 377 390
Ago
40
Days NA NA 376 391
Ago
ZTawvaod oal® ( (uid®@ama @ d@d viauac d( kad o. av. aua
tuitvy @Qbc 3vYeQoe twiv @Hvdic 3vY¥Q@Hvdic
B2616) B21616) B12616) B121614)
Most Accurate Estimate 1-15 NA 377 390
Zacks Consensus Estirete 115 NA 377 390
Earnings BSP 0-00% NA 000% 0-00%
&uiTiwvoe vToi @/ amdi. wgadCw®iV
Quditn Qud @ Qudih Qud @i ervid
m/ wgc m/wge m/wgc m/wgc & Tgv
B2616)  B1264U) B 64U) B 2640 u thay
Reported 093 04 105 107 NA
Estimate NA NA NA 1-19 NA
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g ACCREDITED
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This page has not been authorized, sponsored, or otherwise approved or endorsed by the companies represented herein- Each of the company logos
represented herein are trademarks of Verizon Media; Mcrosoft Corporation; Nasdag, Inc; Dow Jones & Company; Forbes Media, LLC; Investor's Business
Daily, Inc-; and Momingstar, Inc-

Copyright 2020 Zacks Investment Research | 10 S Riverside Plaza Suite #1600 | Chicago, IL 60606

At the center of eventhing we do is a strong commitment to independent research and sharing its profitable discoveries with investors- This dedication to
giving investors a trading advantage led to the creation of our proven Zacks Rank stock&ating system- Since 1455 it has more than doubled the S&P 700
with an average gain of +23-. . % per year- These returns cover a period from January 1, 1455 through July 6, 2020- Zacks Rank stock8ating system returns
are computed monthly based on the beginning of the month and end of the month Zacks Rank stock prices plus any dividends received during that particular
month-Asimple, equally8veighted average return of all Zacks Rank stocks is calculated to determine the monthly return- The monthly returns are then
compounded to arrive at the annual return- Only Zacks Rank stocks included in Zacks hypothetical portfolios at the beginning of each month are included in
the return calculations- Zacks Ranks stocks can, and often do, change throughout the month- Certain Zacks Rank stocks for which no month&nd price was
available, pricing information was not collected, or for certain other reasons have been excluded from these return calculations-

Msit performance for information about the performance numbers displayed above-

Msit ww-zacksdata-com to get our data and content for your mobile app or website-

Real time prices by BATS- Delayed quotes by Sungard-

NYSE and AVEX data is at least 20 minutes delayed- NASDAQ data is at least 17 minutes delayed-
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More [k |
NorthWestern Corporation (NWE)

{Real Time Quote from BATS:
$55.68 USD

-073(-128%;
Updated Jul 31, 2020 03 02 PMET

Add to portfolio
e NEETBRD
B Value | b Growth | ¢ Momentum |[§ VoM

Bottom 33%(169 out of 253)
Industry: Wility - Bectric Power

View All Zacks #1 Ranked Stocks

Trades from @
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Zacks Rank:

Style Scores:

Industry Rank:

NorthWestern Corporation (NWE) Quote Overview » Estimates » NorthWestern Corporation (NWE) Detailed Estimates

Detailed Estimates

Estimates

Next Report Date
Current Quarter
EPS Last Quarter
Last EPS Surprise
ABR

Eamings ESP
Current Year
Next Year
EPS (TTM)
P/E (F1)

Growth Estimates

Current Qtr (09/2020)

Next Qtr (12/2020)

Cument Year (12/2020)

Next Year (12/2021)

Past 5 Years

Next 5 Years

PE

PEG Ratio

Learn More About Estimate Research

See Brokerage Recommendations

See Earnings Report Transcript

NWE

-2.05
4.48
4.20
340

16 84
497

IND
57 51
18 80
-310
10.00

580

730
1820
249

1/3/20
NA

0.42
-16.00%
2.50

3.35
3.50
3.17
16.84

S&P
-50.17
-24.64

26.34

2435
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Premium Research for NWE

Zacks Rank Hold (&)}
Zacks Industry Rank Bottom 38% (158 out of 253)
Zacks Sector Rank Bottom 31% (11 out of 16)
Style Scores B Value | D Growth | C Momentum |[§ vam
Earnings ESP NA
Research Report for NWE Snapshot
(« = = Change in last 30 days)
® View All Zacks Rank #1 Strong Buys
More Premium Research » »
Research for NWE
Chart for NWE
Charts for HAE
A
i RN e r
Saystowo E © quoten s com
Interactive Chart | Fundamental Charts
Sales Estimates
Current Qtr Next Qir Current Year Next Year
{912020) {12/2020) (12/2020) (1212021)
Zacks Consensus Estimate 000M NA NA NA
# of Estirates NA NA NA NA
Hgh Estirete NA NA NA NA
Low Estirate NA NA NA NA
Year ago Sdles 274 84M 328 14M 126B NA
Year over Year Growth Est NA NA NA NA
Earnings Estimates
Current Qtr Next Qtr Current Year Next Year
(9/2020) (12/2020) {12/2020) (1212021)
Zacks Consensus Estimete NA NA 335 350
#of Estirates NA NA 1 1
Most Recent Consensus NA NA NA NA
Hoh Fstimate NA NA 335 350

11018
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Current Qtr

Next Qtr
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Page 34 of 305

Current Year Next Year
Low Estimete (9720040 (12120040 (12/2688 (12/28)
Year ago EPS 080 119 342 335
Year over Year Growth Est NA NA -205% 448%
Agreement - Estimate Revisions
Current Gtr Next Qtr Current Year Next Year
(9/2020) (12/2020) (12/2020) (1212021)
U
Last NA NA 0 0
Days
Lt
S
30 NA NA 0 0
Days
Last
&0 NA NA 0 0
Cays
Pown
Lt NA NA 0 0
Days
Down
Last
30 NA NA 0 0
Days
Oown
Last
60 NA NA 0 0
Cays
Magnitude - Consensus Estimate Trend
Current Qtr Next Qtv Current Year Next Year
(9/2020) (12/2020) (12/2020) (12/2021)
Current NA NA 335 3.50
7 Bays
Ago NA NA 335 350
30
Days NA NA 335 350
Ago
60
Days NA NA 335 350
Ago
N0
Days NA NA 335 350
Ago
Upside - Most Accurate Estimate Versus Zacks Consensus
Current Qtr Next Qtr Current Year Next Year
{9/2020) (12/2020) (12/2020) (12/2021)
Most Accurate Estrate N& NA 336 350
Zacks Consensus Estinate NA NA 335 350
Earnings ESP NA NA 000% 000%
Surprise - Reported Earnings History
Quarter Quarter Quarter Quarter
Ending Ending Ending Ending éverage
(6/2020) (3/2020)  (12/2019) (9/2019) urpnise
Reported 042 106 119 050 NA
Estimate 050 126 119 063 NA
Difference -008 020 000 -013 -0 10
Surprise 16 00% -15 87% 000% -20 63% ~1313%
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Quick Links  m—

g ACCREDITED
BUSINESS
BBB.

This page has not been authorized, sponsored, or otherwise approved or endorsed by the companies represented herein. Each of the companylogos
represented herein are trademarks of Verizon Media; Mcrosoft Corporation; Nasdag, Inc.; Dow Jones & Company;, Forbes Media, LLC; Investor's Business
Daily, Inc.; and Morningstar, Inc.

Copyright 2020 Zacks Investment Research | 10 S Riverside Plaza Suite #1600 | Chicago, IL 60606

At the center of evenything we do is a strong commitment to independent research and sharing its profitable discoveries with investors. This dedication to
giving investors a trading advantage led to the creation of our proven Zacks Rank stock-rating system. Since 1988 it has more than doubled the S&P 500
with an average gain of +24.33% per year. These returns cover a period from January 1, 1988 through July 6, 2020. Zacks Rank stock-rating system returns
are computed monthly based on the beginning of the month and end of the month Zacks Rank stock prices plus any dividends received during that particular
month. Asimple, equally-weighted average return of all Zacks Rank stocks is calculated to determine the monthly return. The monthly returns are then
compounded to arrive at the annual return. Only Zacks Rank stocks included in Zacks hypothetical portfolios at the beginning of each month are included in
the return calculations. Zacks Ranks stocks can, and often do, change throughout the month. Certain Zacks Rank stocks for which no month-end price was
available, pricing information was not collected, or for certain other reasons have been excluded from these return calculations.

Msit performance for information about the performance numbers displayed above.

\isit www.zacksdata.com to get our data and content for your mobile app or website.

Real time prices by BATS. Delayed quotes by Sungard.

NYSE and AVEX data is at least 20 minutes delayed. NASDAQ data is at least 15 minutes delayed.
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L5 ZACKS Jon  Sgnin [ venu |

More | ot
OGE Energy Corporation (OGE)

(Real Time Quote from BATS,
$32.63 USD

0-36 (7-09%)
Updated Jul 31, 2020 03 06 PMET

Add to portfolio
Zacks Rank:
3tod D@BEEE
D Value | D Growth| ¢ Momentum |[JJ VGM Style Scores
Industry Rank:
Bottom 33% (169 out of 253)
industry: Wility - Bectric Power
View All Zacks #1 Ranked Stocks
[;\” Trades from @%
OGE Energy Corporation (OGE) Quote Overview » Estimates » OGE Energy Corporation (OGE) Detailed Estimates
Detailed Estimates
Q
Estimates
Next Report Date "BMOB/6/20
Current Quarter 0.55
EPS Last Quarter 0.23
Last EPS Suprise 27.78%
ABR 1.86
Eamings ESP 0.00%
Current Year 2M
Next Year 2.28
EPS (TTM) 216
PIE (F1) 15.69
*BMO = Before Market Open  *AMC = After Market Close
Growth Estimates OGE IND S&P
Current Qtr (06/2020) 10-00 51 7015
Next Qtr (09/2020) NA 18-80 2464
Cunent Year (12/2020) 2-31 B-10 NA
Next Year (12/2021) 806 1000 26-34
Past Years 2-80 -80 NA
Next Years 3-50 530 NA
PE 169 18-20 24-3.
PEG Ratio 42 2-49 NA

Learn More About Estimate Research
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See Brokerage Recommendations

See Earnings Report Transcript
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Premium Research for OGE

Zacks Rank

Zacks Industry Rank
Zacks Sector Rank

Style Scores

Earnings ESP

Research Reports for OGE

(& w = Change in last 30 days)
View All Zacks Rank #1 Strong Buys

More Premium Research » »

Hold ()

Bottom 38% (1. 8 out of 2. 3)

Bottom 31% (11 out of 16)

D Value | D Growth | C Momentum | [} vam
0-00%

Analyst | Snapshot

Research for OGE

Chart for OGE

Charts for OGE

+
o J SN
o X\TT"‘T'7”*’/ B
N Tt

i [l
July 31 2020 © quoter + 4 » com

Interactive Chart | Fundamentat Charts

Sales Estimates

Current Qtr Next Qtr Current Year Next Year
(6/2020) (9/2020) (12/2020) (12/2021)
Zacks Consensus Estimate 0-00M NA NA NA
# of Estimates NA NA NA NA
Hgh Estimate NA NA NA NA
Low Estimate NA NA NA NA
Year ago Sales 13-650M 5 40M 2238 NA
Year over Year Growth Bst- NA NA NA NA
Earnings Estimates
Current Qtr Next Qtr Current Year Next Year
(6/2020) (9/2020) {12/2020) (12/2021)
Zacks Consensus Estimate 0- NA 21 2-28
#of Bstirates 1 NA 2 2
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Most Recent Consensus Current Next Current Yogu Next Yi
(6/2020) (9/2020) {12/2020) (12/2021)
Hgh Estirate o NA 2411 2:3
Low Estimate 0- NA 2-10 2-20
Year ago BPS o0 12 216 2-11
Year over Year Growth Est- 10:00% NA R-31% 806%
Agreement - Estimate Revisions
Current Qtr Next Qtr Current Year Next Year
(6/2020) (9/2020) (1212020} (12/2021)
P 0 NA 0 0
Days
Loe
S
30 1 NA 0 0
Days
Lhs
t
60 1 NA 0 0
Days
Down
! 0 NA 0 0
Days
Down
Last
0 0 NA 0 0
Days
Down
Last
60 0 NA 0 0
Days
Magnitude - Consensus Estimate Trend
Current Qtr Next Qtr Current Year Next Year
(6/2020) (9/2020) (12/2020) (1212021)
Qurrent 0- NA 211 228
5 Days
Ago 0 NA 2-11 228
30
Days 049 NA 2-11 2:28
Ago
60
Days 049 NA 21 228
Ago
e}
Days INA NA 2-19 224
Ago
Upside - Most Accurate Estimate Versus Zacks Consensus
Current Qtr Next Qtr Current Year Next Year
{6/2020) (9/2020) (12/2020) (12/2021)
Most Accurate Estimete o NA 2-1 228
Zacks Consensus Estirate 0 NA 2-1 228
Earnings BSP 0-00% NA 0-00% 000%
Surprise - Reported Earnings History
Quarter Quarter Quarter Quarter
Ending Ending Ending Ending /s\verage
(3/2020)  (12/2019) (9/2019) (6/2019) urprise
Reported 023 018 12 0-0 NA
Estimate 018 029 141 048 NA
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urterence U, 11 U1V V3974 (V207
Quarter Quarter Quarter Quarter

. = 5 = ‘ Average
S RO (TR0 ohoTy  ebony S

Annual Estimates By Analyst
Zacks Premium Subscription Rezuired Leam more

Quick Links /=
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This page has not been authori\ed, sponsored, or otherwise approved or endorsed by the companies represented herein- Each of the company logos
represented herein are trademarks of ; eri\bn MediagMcrosoft CorporationgNasdaz, Inc-gDow Jones & CompanygForbes Media, LLCglnvestor's Business
Daily, Inc-gand Momingstar, Inc-

Copyright 2020 Zacks Investment Research | 10 S Riverside Pla\a Suite #1600 | Chicago, IL 60606

At the center of evenything we do is a strong commitment to independent research and sharing its profitable discoveries with investors- This dedication to
giving investors a trading advantage led to the creation of our proven Zacks Rank stock#ating system- Since 1988 it has more than doubled the S&P . 00
with an average gain of +24-33% per year- These returns cover a period from January 1, 1988 through July 6, 2020- Zacks Rank stock#ating system returns
are computed monthly based on the beginning of the month and end of the month Zacks Rank stock prices plus any dividends received during that particular
month-Asimple, ezuallyfveighted average return of all Zacks Rank stocks is calculated to determine the monthly return- The monthly returns are then
compounded to arrive at the annual return- Only Zacks Rank stocks included in Zacks hypothetical portfolios at the beginning of each month are included in
the return calculations- Zacks Ranks stocks can, and often do, change throughout the month- Certain Zacks Rank stocks for which no month7nd price was
available, pricing information was not collected, or for certain other reasons have been excluded from these return calculations-

 isit performance for information about the performance numbers displayed above-

1 isit www\Vacksdata-com to get our data and content for your mobile app or website-

Real time prices by BATS- Delayed zuotes by Sungard-

NYSE and AVEX data is at least 20 minutes delayed- NASDAQ data is at least 1. minutes delayed-
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(Real Time Quote iom BATS!

$2°84 @ Sd

-0 81 (-2 34%)

Updated Jul 31, 2020 03 06 PMET

Add to portfolio

Join
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I( 8CDTMEnmit s cmat wer

| @wibm CckD¥6r) C{ ke8rBrickD
L“” Trades from
Amarn Cpatrit rOdt (A ) QuOt mrAvervewrrsDnd CaDorAmarnCoatri t rOud (A ) GderSqe8rsDd CaD

derfqge8rs Dd QuD
shd GaD
Next Report Date bva f 7270,
Cumrent Quarter .®5
EPS Last Quarter .9.
Last EPS Sumprise 1663
ABR 034,
n
Eamings ESP .9.3
Current Year 0%0
Next Year 0D0
EPS (TTM) 0%0
P/E (F1) 6/ %-

Grt wrhrsDd CraD
Cument Qtr (06/2020)
Next Qtr (08/2020)
Current Year (12/2020)
Next Year (12/2021)
Past 7 Years

Next 7 Years

PE

PEG Ratio

LeCr( Vit rerbRt OvsDdt Cran) eeCrch

*BMO = Before Market Ooen  *AMC = After Market Close

A

-1252

1.61
230
492
930

1576

INd
79.71
1550
-3.10
10 00

7.50
930
1520
248

S&P
7019
24 64

NA
2634

2437
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Bottom 35% (175 out of 273)
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Interactive Chart | Fundamental Charts

SQeDs Do QuD

aQre{ mum

Nexrmum

aQre(n¥eCQrn Nexn¥eQmn

ED 0 Q B0 0 Q B0D 0 Q B0 06Q
Zacks Consensus Estimate 208 50M 230 20M 587 50M 870 80M
# of Estimates 1 1 1 1
Hgh Estirate 208 50M 230 20M 587 50M 870 80M
Low Estimate 208 50M 230 20M 587 50M 870 80M
Year ago Sales 228 20M 22567TM 818 70M 587 50M
Year over Year Growth Est -5 46% 065% -275% 617%
sQO( ¢ gDsDd CuD
aQrre( muim Nexmim aQre( n¥eCrn Nexm¥eQrn
ED 0 Q o 0 Q BOD 0.Q BOD 06Q
Zacks Consensus Estirete 034 063 212 222

# of Estirates

1

1

1 1
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Recent Cons aQre( Nexi aQrre( n¥ Nexn¥
Most ensus ED 0. 8. 0 B0D 0 BOM O
Hgh Estinete 034 063 212 22
Low Estimate 034 063 212 222
Year ago EPS 038 062 219 212
Year over Year Growth Est -12 82% 161% -2 30% 492%
bgreel e(nésDd Ouan evdd (D
aQre( mum Nexmum aQre(n¥eln Nexn¥eCrn
ED 0 Q 132 ] BOD 0 Q B0 06Q
Up
& 0 0 0 0
Days
L5
t
20 0 0 0 0
Days
P
t
60 0 0 0 0
Days
Down
o 0 0 0 0
Days
Cown
Last
30 0 0 0 0
Pays
Down
Last
60 0 0 0 0
Days
MCg( ofiBertra t ( De( DODrs Db Qenre(8
aQrre( mum Nexmum aQOrre( n¥eCrn Nexr¥eGn
ED 0 Q BO 0 Q B0 0 Q BOD 06Q
Current 034 063 212 222
9 Days
Ago 034 063 212 222
30
Days 0.34 063 212 222
Ago
60
Days 034 063 212 222
Ago
80
Days 038 067 225 271
Ago
Zi DB ekt DnbccOrOmnrs Db Garj erDODn CckDa t ( De( DOD
aQOre{ mum Nexmim aQre( n¥eQn Nexim¥eCrn
E® 0 Q g0 o Q BOD 0 Q BOD 06Q
Most Accurate Estimate 034 063 212 222
Zacks Consensus Estirate 034 063 212 222
Earnings ESP 000% 000% 000% 000%
SOri rdeit) ei t rra8rs Q( ¢ gDy drhirV
u OCrrar uQCrrar uQCrrar u QQrrer
s(8¢gn  s(8dgn  s(Bdan  s(Bdan by arcge
BD 0 Q ®B0D 6UQ oo 6UQ ED 6UQ
Reported 060 071 062 038 NA
Estimate 065 071 NA NA NA
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urrerence -U.Udb AVY) NA NA -U.U4
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Surprise A% =B ol ¥ Sehisme

u OCrmaryrs Db QuDBVib ( GYDm
Zacks Premium Subscription Rezuired Leam more

b ( ( OCws Dnd QreD¥BVib ( GVDm

Zacks Premium Subscription Rezuired Leam more
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Market '\ atch

& ACCREDITED
BUSINESS

This page has not been authori\éd, sponsored, or otherwise approved or endorsed by the companies represented herein. Each of the company logos
represented herein are trademarks of ; eri\bn MediagMcrosoft CorporationgNasdaz, Inc.qDow Jones & CompanygForbes Media, LLCglnvestor's Business
Daily, Inc.qand Momingstar, Inc.

Copyright 2020 Zacks Investment Research | 10 S Riverside Pla\a Suite #1600 | Chicago, IL 60606

Atthe center of eventhing we do is a strong commitment to independent research and sharing its profitable discoveries with investors. This dedication to
giving investors a trading advantage led to the creation of our proven Zacks Rank stock-rating system. Since 1855 it has more than doubled the S&P 700
with an average gain of +24.33% per year. These returns cover a period from January 1, 1855 through July 6, 2020. Zacks Rank stock-rating system returns
are computed monthly based on the beginning of the month and end of the month Zacks Rank stock prices plus any dividends received during that particular
month. Asimple, ezually-weighted average return of all Zacks Rank stocks is calculated to determine the monthly return. The monthly returns are then
compounded to arrive at the annual return. Only Zacks Rank stocks included in Zacks hypothetical portfolios at the beginning of each month are included in
the return calculations. Zacks Ranks stocks can, and often do, change throughout the month. Certain Zacks Rank stocks for which no month-end price was
available, pricing information was not collected, or for certain other reasons have been excluded from these return calculations.

, isit performance for information about the performance numbers displayed above.

; isit www. Vacksdata.com to get our data and content for your mobile app or website.

Real time prices by BATS. Delayed zuotes by Sungard.

NYSE and AVEX data is at least 20 minutes delayed. NASDAQdata is at least 17 minutes delayed.
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[z ZACKS Jon  Signin m
More _MO;D—I
Pinnacle West Capital Corporation (PNW)
(Real Time Quote from BATS)
$81.85 USD
059 (71-03%)
Undated Jul 31, 2020 03 06 PMET
Add to portfolio
- Zacks Rank:
3-Hold B |
Style Scores:
C Value | ¢ Growth| ¢ Momentum | VGM
Industry Rank:

Bottom 33%(169 out of 253)
Industry: Wility - Bectric Power

View Al Zacks #1 Ranked Stocks

/2 Trades from @’

Pinnacle West Capital Corporation (PNW) Quote Overview » Estimates » Pinnacle West Capital Corporation (PNW) Detailed
Estimates

Detailed Estimates

Q

Estimates
Next Report Date "BMOg/6/20
Current Quarter 1.41
EPS Last Quarter 0.27
Last EPS Surpnse 68.75%
ABR 21
Eamings ESP 5.07%
Cumrent Year 4.83
Next Year 4.97
EPS (TT\V) 4.89
P/E (F1) 17.00

*BMO = Before Market Open  *AMC=After Market Close
Growth Estimates PNW IND S&P
Current Qir (06/2020) 10-16 50 R0-18
Next Qtr (04/2020) 293 12-85 2.6
Current Year (12/2020) 1-26 240 NA
Next Year (12/2021) 240 4-60 26-3.
Past 9 Years 9-10 950 NA
Next 9 Years -80 8-20 NA
PE 18-12 1530 2 -39
PEG Ratio 36. 29 NA

Learn More Abhont Estimate Resparch
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See Brokerage Recommendations

See Earnings Report Transcript

Premium Research for PNW

Zacks Rank Hold (&
Zacks Industry Rank Bottom 33% (164 out of 293)
Zacks Sector Rank Bottom 31% (11 out of 16)
Style Scores C Value | C Growth | C Momentum | [§ vam
Eamings ESP 9-08%

Research Reports for PNW

(4 » = Change in last 30 days)
View All Zacks Rank #1 Strong Buys

More Premium Research » »

Analyst | Snapshot

Research for PNW

Chart for PNW

Charts for PLIA

e e o <
VAN 3

uly 31 2020 © quoterreds; com

Interactive Chart | Fundamental Charts

Sales Estimates

Current Qtr Next Qtr Current Year Next Year

(6/2020) {9/2020) (12/2020) (1212021)

Zacks Consensus Estinate 402-00M 1-20B 3938 3-86B

#of Estimates 1 1 2 2

Hgh Estimete 402-00M 1-20B 3998 3868

Low Estimate 402-00M 1-20B 3928 3898

Year ago Sales 564-90M 1-14B 3- 8B 3493B

Year over Year Growth Est- 38 % 04 % 1-83% 6-35%
Earnings Estimates

Current Qtr Next Qtr Current Year Next Year

(6/2020) (9/2020) (12/2020) (12/2021)

Zacks Consensus Estimate 1- 1 280 53 48
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#of bstirates Current Qtrd Next QtrZ Current Year Next Year
Most Recent Consensus 6/2420) 01293 (12202 (2262
Hgh Estirate 199 288 56 912
Low Estimate 128 262 80 5
Year ago BFS 125 288 88 53
Year over Year Growth Est- 10-16% 293% 1-26% 2-48%
Agreement - Estimate Revisions
Current Qtr Next Qtr Current Year Next Year
(6/2020) (9/2020) (12/2020) (12/2021)
Last
8 0 0 0 0
Days
Last
0 2 0 2 o]
Days
4
St
60 1 0 2 [
Days
Down
Last
8 0 0 0 1
Days
Down
Last
30 0 1 0 2
Days
Down
Last
0 1 1 0 2
Days
Magnitude - Consensus Estimate Trend
Current Qtr Next Qir Current Year Next Year
(6/2020) (9/2020) (12/2020) (1212021)
Qurrent 1-1 280 83 48
8 Days
Ago 1-1 280 53 903
30
Days 132 2-80 50 90
Ago
60
Days 100 282 84 90
Ago
40
Days 13 2-82 51 909
Ago
Upside - Most Accurate Estimate Versus Zacks Consensus
Current Qtr Next Qtr Current Year Next Year
{6/2020) (9/2020) (12/2020) (12/2021)
NMost Accurate Estirate i- 4 288 53 S0
Zacks Consensus Estimate 1-1 280 53 48
Earnings B3P 908% 2-85% 0-00% 13 %
Surprise - Reported Earnings History
Quarter Quarter Quarter Quarter
Ending Ending Ending Ending gv erage
(3/2020)  (12/2019) (9/2019) (6/2019) urprise
Reported 0-28 098 288 125 NA
Estirate 0-16 0-8 303 1-3 NA
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Dfference  pudig] e Ao

supise  GEREY V3R A R e

Quarterly Estimates By Analyst
Zacks Premium Subscription Rezuired Leam more

Annual Estimates By Analyst
Zacks Premium Subscription Rezuired Leam more

Quick Links

Market' | atch

g ACCREDITED
BUSINESS
BBB.

This page has not been authori\ed, sponsored, or otherwise approved or endorsed by the companies represented herein- Each of the company logos
represented herein are trademarks of ; eri\bn MediagMcrosoft CorporationgNasdaz, Inc-qDow Jones & CompanygForbes Media, LLCqlnvestor's Business
Daily, Inc-gand Morningstar, Inc-

Copyright 2020 Zacks Investment Research | 10 S Riverside Pla\a Suite #1600 | Chicago, IL 60606

At the center of everything we do is a strong commitment to independent research and sharing its profitable discoveries with investors- This dedication to
giving investors a trading advantage led to the creation of our proven Zacks Rank stock#ating system- Since 1455 it has more than doubled the S&P 900
with an average gain of +2. -33% per year- These returns cover a period from January 1, 1455 through July 6, 2020- Zacks Rank stock#ating system returns
are computed monthly based on the beginning of the month and end of the month Zacks Rank stock prices plus any dividends received during that particular
month-Asimple, ezuallyAveighted average return of all Zacks Rank stocks is calculated to determine the monthly return- The monthly retums are then
compounded to arrive at the annual return- Only Zacks Rank stocks included in Zacks hypothetical portfolios at the beginning of each month are included in
the return calculations- Zacks Ranks stocks can, and often do, change throughout the month- Certain Zacks Rank stocks for which no month7nd price was
available, pricing information was not collected, or for certain other reasons have been excluded from these return calculations-

; isit performance for information about the performance numbers displayed above-

; isit www-Vacksdata-com to get our data and content for your mobile app or website-

Real time prices by BATS- Delayed zuotes by Sungard-

NYSE and AVEX data is at least 20 minutes delayed- NASDAQdata is at least 19 minutes delayed-

11032



Workpaper 24
Page 48 of 305

£ ZACKS Jon Sgnin =3
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Al et, Inc.( 1B (@ndyrti n®Al e»
iReal Time: Qrinte from BATS

7@t RO

ABT7 (030U
dp, ate, Jul-1 2020 0- &2 PMET

A, , to portfolio
-2(ylt, 2) yt
welt DR
Rrho tR(n. 1t
i 92a ths tMndrbtfio te n5 ) m5 fifome
BCcint, 2) yt

$nM5 YASHTRBICHIHAI»
B Ol mi @ rarpt o (mtAnd |

9v dtNat-2(yltp7t, 2) y QtRm(yl

/2 Trades from ‘@Z

Alet, Inc.( IEE(Gundyrti n@WAl e tscnmtaD .Dv dt8t/ Inb2mlt8tAl et, Inc.( | U (@NndY rti n@Al e %0 Bw O
/1 nb 2ml

0 B Inbd 2mi

/1 2mi
Next Report Date "SeagUTTR
Current Quarter 33
EPS Last Quarter 3@h
Last EPS Surpnse IN
ABR 7®3
t
Eamings ESP 3Q@3s
Current Year A3
Next Year Kb
EPS (TTM) ALY
PIE (F1) 78QF
*BMO = Before Market Qpen  *AMC =After Market Close
Mnd rbt/ Inb 2ml Al e EO N RBA
Current Qir (06/2020) - 817 951 80519
Next Qtr (04/2020) NA 1380 7%7
Current Year (12/2020) 18 850 NA
Next Year (12/2021) -513 1050 257
Past Years 950 20 NA
Next Years 620 950 NA
PE 14582 1320 275
PEG Ratio -99 254 NA

k 2Vten. tNanctInk 2mt | 2.(b
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R tS.ny .2r t, (n55 )QRmm)l
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A. 55t | 2.(btéh.tAl e

-2(yt, 2)y ASc 2
-2(yitBCelimit, 2)y Bottom --U (164 out of 2. -)
“2(yItR (m.t, 2)y Bottom - 1U (11 out of 16)
R tR(n. | i 926 IS Mndb0tens )ros tfome
12)9rlt/ RA 0PoU
, | 2.(bt, Tn.réh.tAl e AnalbstttSnaps| ot
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Charts For P1IM

July 31 2020 © quoteteui com

Interavtite C| art ZFun amental C| arts

R2o 1t/ I nb 2ml
1c et | Ysnt veo )rH 2t | YitH 2t
PRBY3» B3 WYERY3» WYY »
#avks Consensus Estimate 050M NA NA NA
Hof Estimates NA NA NA NA
wg| Estmate NA NA NA NA
Loy Estirate NA NA NA NA
Year ago Sales --02-M 7--54M 1528 NA
Year oher Year Groy t| EstS NA NA NA NA
123971t | nb 2ml
ic. jrsmt I Yt rc jH 2t [oyriH 2t
PTBY3» BRBYB» PYEBYB> FIEBYT »
#avks Consensus Estimate 050 NA 2820 2589
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